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EDITORS’ FOREWORD 


In this volume, “Science and Scientists in the Netherlands Indies/’ 
we have endeavoured to present*a picture of the development and status of a 
number of hrayiches of the natural sciences, pure and applied, in the Nether- 
lands Indies. The period during which this volume was prepared has been 
darkened by the military occupation of both the Indies and the mother coun- 
try. This circumstance made it impossible to obtain the degree of collabora- 
tion necessary for a really complete history of science in the Netherlands 
Indies. 

The present work consists of: 

1 ) Original articles, prepared especially for this volume, dealing with the development or 
status of various branches of science in the Netherlands Indies. 

2 ) Reprints of similar accounts previously published elsewhere, several of which originally 
appeared in J'tutch and are now being made available in English. 

h) A number of travel accounts and impressions by distinguished visitors in the past, often 
offering delightful glimpses (scientific and otherwise) of life and nature in the Nether- 
lands Imlies. 

4 ) A number of shorter articles - - notes, biographical sketches, reinews, etc. (“Serta 
Malesiana ”) - - comprising material often of interest from the viewpoint of the promo^ 
Hon of North A merican - Netherlands Indies relationships. 

5 ) A list of scientific institutions, societies, and workers in the Netherlands Indies at the 
time of the Japanese invasion. 

Although this volume offers much less than, might be expected from a 
complete history, it nevertheless presents certain informatioyi which would 
not ordinarily be contained in such a xvork. It is hoped that our effort 
xvill be of use and mterest to visiting civilians and members of the armed 
forces of North America, Great Britain , and other countries; mariy of these 
visitors are now receiving their first impressions of the Malaysian archi- 
pelago, hitherto a strange and distant land for most of them. Dr. George 
Sarton, revieivingVEV.KV.\L ' s Nusantara {Isis 3 t ^34) declared: '"My 
only regret is that the students of natural history are neglected. KuMPHiUS, 
one of the greatest heroes of the East Indies, is dismissed in a fexv words; 
other naturalists are disposed of in a footnote; the history of the famous 
gardeyt of Biiitenzorg is not told, etc. It is true the author refers to Chris- 
tiaan CijKMAN, the pioneer of vitamin research, but that is yiot enotigh. 
The scientific exploration of the East Indies is not explained as it should be 
and thus some of the brightest pages of Dutch history are left out.'' 

Although this volume is published by the Government of the Netherlands 
Indies, it aims to be much more than a government-inspired effort in a 
critical period. The editors have made every attempt to keep the work 
free of narrow political considerations, and laudatory statemejits concerning 
Dutch policies in the past have often been removed from the text. On the 
other hand, the editors believe that in the modern xvorld science and govern- 
ment can not be kept entirely separate, and many chapters report on the 
relations between the two, which xverc perhaps closer in the Netherlands 
Indies than in many other parts of the xvorld. 



The history of science in the Netherlands Indies during the nineteenth 
and early twentieth centuries is a remarkable illustration of international 
cooperation in science. Scientists of numerous nationalities came to the 
Indies to study for a longer or a shorter time, or to settle down and make a 
career. Until about igjo the Netherlands Indies were free of any narrow 
nationalistic concepts, and there was never any discrimination against 
foreign research workers nor any prejudice against the free expression of 
international cooperation; the Dutch have held and always will hold with 
Albert Verwey 5 words, '' De wetenschap heeft geen gevaarlijker vijand 
dan de aanmatiging van een exclusief mitionalisme." 

At the end of this volume a list of research workers hi the Netherlands 
hulies at the time of the Japanese invasion is given. Their number may 
seem impressive {even though our list inchules feiver routine workers than 
certain other lists of this type); hoivever, it should be realized that the number 
of workers engaged in research in the strictest sense of the word has never 
exceeded a few hundred. The achievements of this small group are due to the 
fact that the majority of them had studied abroad and had been selected with 
un us lull care. 

7 he scientists, of many different nationalities, who came to the Nether- 
lands Indies had varying educational backgrounds. Without doubt this 
diversity luis exercised a stimulating influence, resulting in greater origin- 
ality and initiative than would have been found in a group of individuals 
of less diverse backgrounds and origin. As a result of such various back- 
grounds , close ties were developed between scientists and research institutions 
in the Netherlands Indies and those of other parts of the world; these ties 
have been of the greatest benefit to us. 

Scientific research has contributed substantially to the development of the 
Netherlands Indies, as the senior editor has shown in more detail in an 
article in Nature {15 242 -244, ig4j). Many examples of this contribu- 
tion are given in the present volume, the influence of research having been 
especially noteworthy in the fields of public health, estate agriculture, and 
applied geology. 

Agricultural research has for the greater part been carried on through 
private institutions, but these institutions have devoted much of their 
ejffort to basic research. The findings of experimejit stations have been 
quickly applied to estate agriculture in the East Indies; a close and well 
organized cooperation between research ami practice has been of tremendous 
importance to all concerned. 

The experiment stations, in addition to their numerous purely scientific 
and technical publications, organized extension and information services 
which issued less technical bulletins and leaflets. These services actively 
cooperated with various societies of plantation workers, often helping in the 
preparation of programmes of meetings and conventions. There has 
always been an unusual interest among plantation employees and other 
European workers, even among those without college training, in the scien- 
tific periodicals published in the Netherlands Indies {cf. p. 464). A large 
percentage of the circulation of these periodicals was among the quarter- 
million Europeans living in the Netherlands Indies. At the time of the 
Japanese invasion, iq journals or serials devoted to agriculture and 
related subjects were issued, 4 devoted to medicine and pharmacy, 2 to 
veterinary science and practice, and 7 to general science. There was also a 
number of engineering journals, one of them divided into several sections. 
These figures show that the occidentals in the East Indies, especially those 
engaged in the fields of agriculture, public health, and industry, had a great 
interest in their profession and its advances. Almost every employee of a 



western enterprise subscribed to one or two technical journals in his field. 
Consequent to this interest^ the research workers in the Netherlands Indies 
received a strong stimulus, and most of them had a definite feeling {which we 
do not find everywhere) that their work was really bearing fruit. 

The natural sciences are, without doubt, essential to the cultural and 
material development of a country. It should he recognized that the scien- 
tific work referred to above and in the following pages is based for the 
greater part on the methods and results of western science." This kind of 
work and research may often seem alien to the East, and to some it may 
seem somewhat arbitrarily transplanted to oriental surroundings, but never- 
theless it has been of great benefit to the people of the Malaysian islands. 

At the present time, when the right of peoples to self-government is being 
so much discussed, we may be permitted to ask whether scientific studies 
should be pursued in the same way as in the past — in a part of the world 
where nature and custom do not inevitably impel the rational recognition 
and application of facts established by the pure ami applied sciences. To 
the implied question — ■ namely, whether or not the occidental has the right 
and duty to continue his work as in the past — this hook may offer a partial 
reply. 

Only modern research can ansiver today's demand for a higher level of 
material well-being, for "freedom from want," that now basic governmental 
principle in every country where living standards are diverse. Only 
modern research seems able to help eradicate the poverty and privation 
among large groups of the population hi many countries — a poverty and 
privation which would seem fundamentally unnecessary in this twentieth 
century. Science and its exponents will doubtless continue to have a great 
mission in the Far East. 

We hope that there may be, among readers of this volume, some who will 
feel drawn toward the Malaysian islands, some ivho will feel that they 
have a training and knowledge which can be used therefor the good of man- 
kind. We also trust, and confidently, that the spirit of humanism and 
honest internationalism, unhampered by prejudices of race, creed, or 
personality, will guide the future of science and its applications in the 
Netherlands Indies. 


The Board for the Netherlands Indies, Surinam, and 
Curasao is not in any way responsible for any of the 
statements made in this volume. The opinions expressed 
are those of the authors or editors, and are not neces- 
sarily those of the Government of the Netherlands Indies. 




Figure 3. — An early Dutch representation of some of the principal palms of the Netherlands Intdies, banana, etc. In the background a 
native is pictured with a trunk of the sago palm. — From **De eerste Schipvaerd der Hollandsche Natie naer Oost-Indien ...” in "Begin ende V'oort- 
gangh van de Vereenighde Nederlantsche Geoctroyeerde Oost-Indische Compagnie” (1646). — Courtesy Arnold Arboretum of Harvard University 
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Fk;uri: 4. — Batavia in the seventeenth century (from Johan Niruhok’s “Zee en Lanircizc, 1682). 
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()^ LIVESTOCK Al^D THE VE1'EHmAin SEKVICE 
IN THE NETHERLANDS INDIES 

l,y 

S. Bakkkr, VcI.I).* 

(lOvL Veterinary Serrire, Italaria 


According to the Annual Report ol the Nc'ther- 
lands Indies Veterinary Service, the livestock 
at the end of 1937 consisted of: 671,362 horses, 
4,413,606 oxen, and 3,197,354 buffaloes in all 
8,282,322 animals. 

riiis total of over eight and a (piarter million 
does not convey much, for in order to obtain a 
correct view of a country’s actual wealth in this 
respect it is necessary to take into consideration 
the extent ot its area and the density of its popu- 
lation. It would tlu'refore be wrong to conclude 
from this number that the Dutch Hast Indies are 
richer in catth* than, for example, the niotht'r 
country, because the latter’s stock comprises 
only about two and a half million head. To 
ascertain the relative wealth in livestock we 
must calculate separately the number of ani- 
mals per sq. km. for each of these countries, ainl 
then we shall see that in Holland there is an 
average of seventy head per sq. km. and in the 
Netherlands Indies 4.3. 

Seventy-five per cent of the livestock in the 
Netherlands Indies is found in Java, M.adura, 
Bali and Lombok, where the relative density is 
43 head persq. km., which means that these places 
are not far behind (iermany, Uruguay, Great 
Britain and Ireland. The Netherlands Last 
Indies as a whole can in this respect be likened 
to Brazil and Japan, but thev are far behind 
Holland. 

Comparing livestock figures with the number 
of inhabitants, the Netherlands Indies show that 
for every one hundred inhabitants there are 
seventeen head of cattle, but notwithstanding 
the greater wealth of cattle in Java, Madura, 
Bali and Lombok, this figure increases to only 
17.4 for these places on account of their greater 
population density. In the Netherlands this 
figure is 33.25. According to this calculation 
the Netherlands Indies equals Italy. It com- 
pares favourably with C'hina and Japan, but is in 
a position inferior to that of other Asiatic coun- 

* Reprinted from (he Bull, oft hr ( olon. Inst.of .X msterdam 
2 : 19.1 202 ( 19 , 19 ). 


tries, such as .Siam, India and t'eylon. It may be 
said that as a rule the number of animal-s per sq. 
km. increases in proportion to the density of 
population. In the Dutch East Indies this is 
shown by the fact that 75% of the livestock is 
found in Java, Madura. Bali and Lombok 
the most pojtulated parts, while in Sumatra, 
( elebes, !b)rneo and the Timor Archipelago, 
where the population is scarce, there is only 25% 
of the total st(K'k. Exceptions to the above ruh 
are Japan, with a crowded population and few 
cattl<‘, an<l Uruguay, where the opposit(‘ is the 
case. 

rile valui* of the stock to the inhabitants can- 
not easily be reckoned in guilders, as to a native 
a guilder has a value totally different from that 
which it has to a Hollander. The cost of main- 
tenance for a native agriculturalist with a wife 
and two children may be reckoned at twimty- 
five cents per day, which means that such a 
hou.sehold can live for four days on one guilder. 
Taking the income of a Netherlands farmer with 
a similar family at twenty-one guilders per week, 
then one guilder is sufficient to keep him for 
only a third of a tiay. Estimating the average 
value of cattle in the Netherlands Indies at 
twenty guilders per head, and in the Netherlands 
at two hundred, we see that the selling price of 
such an animal in tlu' Indies is sufficient to keep 
a farmer’s family for eighty days, while in the 
Netherlands the sale price is equal to subsistence 
for only about sixty-six days. It therefore fol- 
lows that, although the average price of an ox in 
money is much lower in the Indies than in the 
Netherlands, this animal is of rtdatively greater 
value there economically. Dr. J. Merkens, 
Director of the Netherlands Indies Veterinary 
vSehool at Buitenzorg, uses another standard to 
compute the worth of animals to the native. 
He expresses their value in working days, and 
taking the present price at an average of twenty 
guilders apiece, this represents for an adult 
native earning fifteen cents per day no less than 
one hundretl and thirty-three working days. 
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Althcju.nh tlio application oi llu'so and similar 
compulations is, naturally, unstable owin^ to the 
fact that the various j)ai ts of the etpiations used 
may widely vary, indcpencUmtly from the others, 
with the rise and fall of prices and values, enough 
has been said to prove that cattU* in the Nether- 
lands Indies may be regarded as of considerable 
value. This is also broui>ht out clearly by the 
words rojo koyo, “basis of prosperity” — an ex- 
pression much employed by the population of 
East and C’entral Java to desijj;nate cattle. 

As mentioned previously, the livestock is 
unequally distributed over the Archipelago. In 
Java and Madura its density increases from 
West to East, except in the case of buffaloes, 
which are more numerous in the West, d'he fob 
low'ing table proves this; 


If vve leave C'entral and East Java out of con- 
sideration, the greater part of the stock of oxen 
is in Bali, which has 208,301 head of cattle, and 
Lombok, which has 105,702. Over fifty per cent 
of the total number of horses is founcl in the 
Residency of 'Fiinor and in Celebes, while buf- 
faloes are more equally distributed, being most 
numerous where the population is most dense. 
The uses to which native cattle are put are many. 
Horses are employed for riding, driving and car- 
rying (pack horses), and some few are butchered, 
but, contrary to the European custom, they are 
practically mwer used for work on the land. 
Owing to the increase of motor transi)ort they 
are much It'ss in recjuest than formerly, although 
they are still in demand in the more primitive 
regions. Horse-breeding is mostly carried on in 
the 'I'imor Archipelago, where the animals are 
alloweil to grow up in a half wild state; nuinbers 
of them are purchased by Arab dealers who send 
them to the big towms in Java where, after being 
broken in, they are put to the above-mentioned 
uses. During 1937, 11,683 horses were exported 
from 'I'inior. 

Oxen and buffaloes are mainly employed by the 
natives for agriculture and transport, and their 
manure is a valuable asset. About ten per cent 
are destined for slaughtering purposes. In 
Lombok, in the Timor Residency and in some 
other parts of the Islands where the inhabitants 
have not yet ac(iuired the habit of using the 
plough, the soil is prepared by chasing buffaloes 
over the inundated paddy fields {sawnhs). In 
regions where ^nla nmnkok (or “cup sugar,” a 
kind of native Javanese sugar) is manufactured, 
these large beasts are sometimes employed to 
turn the sugar cane mills. In more primitive 
regions, such as .Sunil)awa, buffaloes are still 
used as beasts of burden. In Madura and in the 
Madurese parts of East Java, the popular sport 
of kerapan, bull racing, is cultivated, while in 
Surnbawa l3uffalo races are in vogue. Another 
favourite sport, also of Madurese origin, is 
adnean sapi — i)ull fighting. As with horse- 
racing in other parts of the world, betting on a 
large scale takes place in this connection and 
prizes of considerable value are awarded. Opin- 


ions differ as to the significance of these sports jn 
helping to improve the stock, but on the whole 
not much importance is attached to this question. 
Dairy farming has not yet reached the Eu- 
ropean standard. Dairy stock is to a great ex- 
tent in EuropC'an and Chine.se hands and, except 
here and there, is not intensively exploited. The 
principal reason for this is that a dairy farming 
class such as we have in Europe does not exist in 
the Indies, d'he owners of cows lack both train- 
ing and experience, and therefore are not expert 
as dairy farmers. I'hat the dairy stock is im- 
proving, however, both in. quantity and quality, 
can be seen from the fact that within the last 
twenty years it has increased sixfold, while milk 
production has risen from about four million 
litres in 1908 to twenty-six million in 1936. The 


annual sale value of fresh milk may be estimated 
at about four million guilders. 'I'hese figures are 
small in comparison with those of the Nether- 
lands; but in studying them we must not lose 
sight of the fact that the native population coii- 
sumes practically no milk, the sale of which is 
principally confined to Europeans and, to a 
le.sser degrer*, to Chinese living in the large towns. 
A small (luantity is used in pn-paring other dairy 
products. 'I'here is certaiidy an opportunity here 
for enlarging the dairy farming industry. 

d'he above description shows the position oc- 
cupied by livestock in native economy, and we 
think it may now prove of interest to give the 
reader some particulars about the Veterinary 
Service, its personnel and its work. 

Veterinarians may be divided into four cate- 
gories; 

a. Veterinary surgeons in Government service 
and their assistants, (k)nsidering the expanse 
of the Netherlamis Indies, the staff cannot be 
called very large. It consists of; 

The H<-ad of the civil veterinary service, five 
Inspectors and thirty-two districts surgeons. 
As assistants there are fifty-eight Indonesian vet- 
erinary surgeons and two lumdreil and twenty- 
six cattle overseers. 

Government veterinary surgeons arc; educated 
professionally in the Netherlands at the Veteri- 
nary Department of Utrecht University. I'he 
University course lasts five and a half years and 
has gradually become so comprehensive that 
specialization is increasingly necessary, d'hese 
veterinary surge<nis are appointed district chiefs; 
from their number the Inspectors are selected 
and the Head of the .Service is chosem from among 
the latter. 

To this category belong the bacteriologists, 
who are attach<‘d to the Netherlands Indian 
Veterinary Institute which is situated at Huiten- 
zorg, Java. Their training is the same as that of 
the Government veterinary surgi'ons, but in ad- 
dition they take a special course in bacteriology. 
'I'heir assistants are Indonesian veterinary sur- 
geons who in time will also become bacteriologists. 

1'heir task consists of making serums ami vac- 
cines, and preparations such as tuberculin and 
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87,896 
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mallein, in order to facilitate the diaj^nosis of 
various infectious cattle diseases. Further, they 
are entrusted with the examination of specimens 
of diseased substances sent to llunn, and the 
testing of various medicines for curing cattle 
diseases indigenous to the Netherlands Indies. 

Indonesian veterinary surgeons study for four 
years at the Netherlands Indies Veterinary School 
at Buitenzorg, and after that they are attached to 
a district veterinary surgeon. The best of them 
may act as deputy district chiefs. The training 
of a cattle overseer consists of practice under a 
Government or native veterinarian, or he may 
follow an eight months’ course at the Veterinary 
School. His duty is to see that the veterinary 
rules and regulations are observed, and in gen- 
eral to execute the orders of Government and 
Indonesian veterinary surgeons. 

b. Veterinary surgeons employed by the 
municipal councils, and their assistants, com- 
prising Indonesian veterinary surgeons, over- 
seers, meat inspectors, etc. 

The number of these municipal veterinary 
surgeons is twenty-three, and their work, which 
is spt'cialized and mostly connected with pulilic 
hygiene, is done indepeiulently, except that ad- 
ministratively they are subject to the municipal 
council. Larger municipalities tunploy fully 
qualified veterinary surgeons with Indonesian 
veterinarians as assistants. In small towns this 
service is in the hands of Indonesian veterinary 
surgeons. 

c. X'eterinary surgeons for the Army — nine 
in number. 1 hey are trained at the Veterinary 
Department of the University of Ulncht and 
sent out from the Netherlands as first lieutenants, 
'file Chief of this service holds the rank (;f 
Lieut. -Colonel. 

d. Private veterinary surgeons — usually re- 
tired Government veterinary surgeons or Indo- 
nesian veti-rinarians. 

I here are tourteen of these veterinary surgeons 
in private practice in the Netherlands Indies. 
The number is small compared to that of their 
compeers in the Netherlands, where there are 
sevi'ral hundred, d'he reason for this is that there 
is no country practice for them in the Indies. 
Besides being too little acquainted with Western 
veterinary customs, native farmers have no 
money to spare to call in an expert to attend their 
animals. If a native ri'quires practical help to 
cure a sick beast, he goes to a dukun (native 
healer), who UMially proceeds to treat the animal 
by means of amulets or charms, or by administer- 
ing herbal extracts. I'or such assistance the 
dukun receives a very small sum of money Jir 
payment in kind in the form of rice, fruit, clothes, 
and the like. Owing to these primitive condi- 
tions private veterinary surgeons are found only 
in the big towns, where they make a living by 
treating doim-stic animals b(.-longing to Eu- 
ropeans, Chinese and wealthy natives. On the 
east coast of Sumatra some of the large planta- 
tions have their ((Wn vi-terinarians to take care 
of the livestock, whieh they keep on the estates. 

I he .Staff (jf the \ eterinary Institute alriady 
mentioned consi-ts of .a Director, three bacteri- 
ologists, four Indonesian veterinary surgeons, 
ami various other enijiloyec's. The N’eterinary 
Scliool has a Director, three instructra's, tw(» 
assistant instructors (Indontsian veterinarians) 
besides other enqjloyt-es. 

I he veterinary service’s work comprises com- 
bating infectious cattle disease's and rabies 


amongst dogs, cats and monkeys; preventing the 
spread of these diseases by animals transported 
overseas (quarantine, isolation and similar 
measures); improvement of cattle and fxjultry 
breeding; hygiene; scientific research; prepara- 
tion of serums and vaccines; the training of 
native surgeons and other persons connected 
with the Service. Originally the latter was 
centralized, which meant that veterinary sur- 
geons worked under an Inspector who was the 
head of, on an average, seven of them, d he 
Inspector himself was subordinate to the Chief 
of the Service who, subject to the autluxity of 
the Director of Economic Affairs, was (‘utrusted 
with the general direction. Administratively 
the veterinary surgeons were responsible to the 
Resident under who.se jurisdiction they worked. 

When, in the Government reorganization of 
1928-.^(), the Provinces of West, East and Cen- 
tral Java were brought into existence, tcjgether 
wi th provincial and district councils, the con- 
nection between the Central Department and 
the Inspectors became looser. These latter were 
given the title of Chief of the provincial veteri- 
nary .service and each assigned a Province; the 
veterinary surgeons, bearijig the title of pro- 
vincial or district veterinary surgeons while in 
office in the Province, were given charge of dis- 
tricts. 1 heir salaries and expi'uses w ere now 
paid by the Province. 

'Pile Prijyince of East Java was divided into 
seven districts. Central Ja\a into six, ami West 
Java into five. Each veterinary surgeon still had 
the usual staff of assistants. ( )n account of this 
reorganization part of the Government’s vet- 
erinary task was decentralized and transferred 
to these autonomous authorities. 1 his part 
conijirised local cattle breeding, hygiene and 
training of overseers and meat inspectors. A 
share of the activities in combating cattle dis- 
eases was also transferred to the provincial au- 
thorities. 

'file part of the Government’s duty not trans- 
ferri'd was that referring to measures relating to 
more than one autonomous region. For in- 
stance, cattle breeding in general; animal hy- 
giene; prev(‘ntion of infectious disea.ses and the 
spri'ad thereof by animals transported overseas; 
c'ducation of Indonesian veterinary surgeons and 
others conneett'd with the work; preparation of 
serums and vaccines, and scientific research at 
the Veterinary Institute. 1 his combined 
method of working, whereby the Central De- 
partment deals with general (juestions and the 
provinces, districts and municipalities are en- 
trusted with the local application of these meas- 
ure.s, is satisfactory. For instance, with regard 
to cattle raising, provinces and districts have an 
opportunity of buying suitable stock for breed- 
ing purposes, establishing cattle unions and 
funds, and making rules and regulations likely 
to prove beneficial locally. It stands to reason 
that provincial and district bodies acquainted 
with local usage and customs an- better able 
than the ( entral Department to juilge which 
l>reetis of cattle are most in demand with the 
population, where such breeds, when purchased, 
can be placed to the best advantage, and the 
special conditions under which the animals 
should be put at the breeder’s disposal anci looked 
aftiT generally. 

As mentioned above, geni-ral decisions as to 
cattle rearing and breeding remain with the 
Central Department authorities, who have the 
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power to regulate the iini)ort of pedigree rattle 
from countries outside the Netherlands Indies 
and to tletermiiu' how such animals shall be 
disposed of. This prevents the Inspectors from 
acting on their own initiatiNe and making pro- 
posals to their provincial governments about the 
import and introduction of breeds which miijht 
disturb previous, long-estaldished brcH-din^ meth- 
ods, and thus break thi- much-valiuul uniformity 
obtained by continual crossing with special 
breeds. When, however, as a rt-sult of consulta- 
tions between the C'entral and autonomous au- 
thorities, a special brt'ed for the improvement 
of the livestock is once chosen, them the local 
bodies are free to act independently. 

I'he Central Department deals not only with 
the import and distribution of foreign breeding 
stock, but also with the placinji of such animals 
indigenous to the Netherlands Indit's. For in- 
stance, there is the well-known despot on the 
island of Sumba, whence comes a griMt part of 
the country’s breedinj^ stcKk, the on^ole cattle. 
The amount of stock available there and the fact 
that more than one autonomous rej^ion has to f)e 
supplied must be taken into account, and there- 
fore applications for these animals are always 
dealt with l)y the Central Departnu'iU. 

With regard to animal hygiene, local duties 
consist (T making regulations: establishing 
slaughter-houses; supers ising the inspection of 
milk and rnt'at; inspectit^n of dairies, and meat 
Stalls, estal)lishm('nts for the hire of carts and 
carriages, and piggeries. 'I his work has been 
transferred to the municipal and regency councils. 
The provincial administrations are not directly 
responsible for tin* acti\'ities l)Ut in cases where 
smaller councils have no veterinary ht'lp, th<‘ 
provincial authorities may instruct their ex- 
perts to jx’rform such local tasks on payment of 
a certain fee. 

The Central l.)e[)artment takes the lead with 
regard to veterinary hygiene too, but this nn'rely 
tneans that the general regulations made by 
Government ordinance must be observed by the 
local authorities when making their own regula- 
tions. Animal hygiene is more decentralized 
than cattle breeding. 

I'he training of p{*rsons below the rank of 
Government veterinary surgeon is another of 
the Central Department's duties which have been 
partly decentralized. Training of Indonesian vet- 
erinary surgeons remains with the Veterinary 
School, and although it is the lixal authorities' 


business to see to the training of cattle overseers 
and inspectors of cattle and meat, the latter can 
also l)e eilucatetl at the school, which is naturally 
preferable, as this institution was (‘stablislu'd for 
this particular purpose and has special teachers. 

rhe task of combating cattle diseases, which 
comprises, of course, the making of local regula- 
tions for that purpose, has also been transferred 
to the local districts. For instance, the province 
(»f East Java has a regulation for optional pre- 
ventive measures against tuberculosis in milch 
cows. As such regulations very often involve 
questions of far-reaching intervention in native 
affairs, they can be enforced only after approval 
by the Governor-tieneral. Local funds provide 
money for indemnity payments for animals that 
have to be killed, for curative medicines and 
prophylactics against various infectious cattle 
diseases, and also for combating rabies. 

General regulations for the prevention of cattle 
diseases are made by the ('entral authorities, 
riiese are promulgatt'd by ordinance, Govern- 
ment decrees or by decisions of the Director of 
Economics. 

riiere has been no question of transferring 
authority to local govt‘rnments regarding the 
prevention of infectious cattle diseases and rabies 
amongst dogs, cats and monkeys by such ani- 
mals being transported overseas. This power 
has been reserved by the Central Service because* 
of its access to the most up-to-date information 
on infectious c attle diseases in foreign c:ountries 
and its knowle dge e)f the dangers involved in the 
import of animals therefrom. These quarantine 
rc'gulations might interfere with international 
trade and shipping interests, and therefore* it 
stands to reason that the execution of such regu- 
lations cannot be transfe-rred to the autonomejus 
regions. 

Finally, de'centralization has not bee*n limite'd 
to Java and Madura, but in 1937 was also intro- 
duced in the Outt'r Provinces. On July 1st, 1938, 
two group communitie*s were* established, one* 
in Minangkabau on the west coast of Sumatra 
and the other in Bandjar, comprising the South 
and F^astern Divi.sion of Borneo. In both of 
these, as in the Java Pre^vinces, government and 
Indonesian veterinary surgeons, under the super- 
vision of an Inspector, are placed at the disposal 
of the authorities administering the* government 
in these areas. The Government intends to in- 
crease the* number of this kind of administrative 
unit. 


ON THE MINERAL RESOURCES OE THE NEI’HERLANDS 
INDIES AND THEIR INDUSTRIAL POSSIBILITIES 
by K. W. VAM Bemmelkn, Pli.D.* 

Chief, Volcanolajkal Survey, Dept, of Mitu's. Ilaniloeiui 
Iramhited by Mrs. .1. A. (>. Ka(;<;i,'v<;i;m Vijer 
lielnionl, MasxarhusHls 


In tinifs of great eeonoinie and industrial 
changes, it is necessary to ccjiisider the natural 
causes that underly innovations. 

The Netherlands East Indies find themselves 
in a situation that necessitates their obtaining 
from other countries a large number of industrial 
products formerly imported from Europe. 
Naturally, this need raises the question: To what 
(‘Xtent is it possibh* to provide at least a few of 
these products by the development of home in- 
dustries? 

This question, raised after the last war,' now, 
under new circumstances, presents itself with 
increased urgency. 

The desirability - in fact, the necessity 
of a gradual industrialization of Java particu- 
larly is, therefore, generally admitted. 


valued at d62,S65,000 guilders; the islands of 
the Netherlands Archipelago (exclusive (T )ava) 
977,816 tons valued at 166,008,000 guilders, 
making a total of 2,124,227 tons valut'd at 528,- 
873,(K)0 guilders. 

These imports fall into two categories: — 

I. Commodities mainly of organic origin (animals and 
plants, food and table luxuries, animal and vegetable prod- 
ucts, wood, cork, weaving material, furniture, hides, leather 
and leather products, yarns and dry goods, cordage, paper, 
and articles made of paper, etc.). 

II. Commodities mainly of mineral origin (minerals, 
chemical products, china and porcelain, glass and articles 
made of glass, metal of every variety, carriages, vehicles, 
ships, instruments, apparatus, tools). 

A light indusiry, manufacturing articles of the 
first grou)), can surely be developed in the Nether- 



Weight in Tons 

\'ai.ue in Guilders 

IN 1939 

Java and 

Outer 

Java and 

Outer 


Mapoera 

POSSESSIO.NS 

Madoera 

Possessions 

Minerals 

253.964 

195,125 

6,503,000 

6,131,000 

Chemical products etc. 

181,798 

69.692 

37,925.000 

11,517,000 

Ceramic and porcelain 

23,780 

14,184 

2,490,000 

1,281,000 

Glass and articles made from gla.ss 

17,700 

5,650 

3,590,000 

1,20U000 

Metals but not gold and silver 

177,050 

131,419 

32,973.000 

26,221,000 

Vehicles, carriages, craft 

Machines, implements, appliance.'', 

15,868 

5,989 

28.557.000 

4,645,000 

tools 

30,503 

27,155 

37.828.000 

23.529,000 

Total 

700,666 

449,214 

149,866,000 

74,525.000 

General total 

1,149,880 

224.391.000 


rhe question ol the extent to which importa- 
tion can be replaced by home production raises 
a comprehensive problem in which, besides 
technical matters, economic, .social, and political 
considerations have a part. In the following 
pages, certain aspect. s of the (jucstion, especially 
those connected with the providing of minerals, 
will be discussed. 

Stati.stics show that importations into the 
Netherlands East Indies during 1939 wi're as 
follows: Java and Madcxra, 1,146,411 tons 


* Rased on the author's "Delfstoffen van Nederlandscli 
Indie als Grondstoffen der inhccmsche Industrie” (Na- 
tuurwet. Tijd.schrift voor Ned. Indie 101:11-19, 1941).— 
Gratelul acknowledgment is made of the assistance rendered 
by Dr. J. Maas (Hoard for the Netherlands Indies. Surinam 
and ( uracao) in making this account ready for press. 

‘ The plans which were worked out during and shortly 
following the First World War and which have to some ex- 
tent materialized include the following: the exploitation of 
water power in the Outer Possessions for a nitrogen plant 
(Assahan River in Sumatra and Mamasa River in Celebes), 
the manufacturing of glass (.Sumatra's east coast), the 
cement industry in Java (Proepoek, Tjibadak), ceramics 
(Kediri, Malang), acetic acid factory (Tjilatjap), iodine 
factory (Gedangan), asphalt industry of the municipality 


lands East Indies. However, the supplying of 
raw materials for these products is chiefly an 
agrarian problem and therefore requires no fur- 
ther consideration at this point. 

In 1939, the importation of articles of the 
second group was as follows: 1,149,880 tons or 
54.1 per cent of the total weight, valued at 224,- 
391,000 guilders or 42.3 per cent of the total 
value of all imports, as shown in the above 
table. 

Domestic mineral raw materials have a very 


of Cheribon at Palimanan (Cheribon), India rubber factory 
(Bandoeng), Insulinde oil factories, factory for railroad 
material (Cheribon), blast furnaces (Lampongs), cannery 
( Bandoeng) , a number of factories for building material?, and 
a factory for making fireproof brick, N.I.C.K.I. (Retnbang). 

Most of these plans did not materialize or the industries 
failed during the crisis of 1921-1923. 

In many instances, one of the main reasons for these 
failures was the lack of sufficient preparatory study to 
determine the actual presence of raw material, the quantity 
in which it was prc.?ent. and its usefulness for industrial 
purposes. From these experiences of twenty years ago, 
the lesson to l>e learned is this: before everything else, 
study the available (juantity, (jualitv, and position of the 
raw material. 
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significant connection with the plans to develop 
industries producing articles belonging to the 
second group. 

To this category belong: — 

1. ProccssinK of petroleum, coal, and ore. 

2. Metal and nuicliine industry, 

3. Chemical industry, 

4 . Ceramic industry, 

5. Uuildinji material industry. 

Processing of Petroleum, Coal, and Ore: — 

The nioist iinpt)rtant processing of indigenous 
material is the manufacture from Netherlands 
Indies petroleum in the refineries of the large oil 
companies of dozeits of products for immediate 
use. These industries are known as “Overseas 
plants” liecause their perfecting resulted from 
the use of oNcrseas science and tt'chnitpie. 

Coal mined in the Netherlanils East Indies is 
prepared for the market by the simple process of 
washing. I'rtjcessing of coal dust into briquettes 
is done at Tandjok Priok.^ 

Netherlaiuls Indii'scoal cannot — or only with 
difficulty ('an be — made into coke. Therefore, 
it caniKit easily be used as a basic material for 
chemical and metallurgic industries.* 

However, it is not imp(.)ssible that the exces- 
sively large quantities of interior coal and lignite 
found in the Netherlands East Indies (Sumatra 
and East Borneo) may still In* used as raw mate- 
rial for such industries (oil deriN'ed from C(.>al, f<jr 
instance). 

In thinking of supplying power for industry, 
one should note the possibility of using volcanic 
energy. W itness the steamdrilling operations at 
Kawah Kamodjan to supply motive power for 
low-pressure turbines. 

Tin is tile most important ore produced in the 
Netherlands iiiast Indies. In 1937, the Nether- 
lands East Indies mined 39,760 tons of tin, al- 
most 18 per cent of the world’s production for 
that year, d'his nu^al is used very little in the 
country itself; therefore, it is mainly an article of 
export. Bangka ore is smelted into tin on Bangka ; 
charcoal is used in the process. Billiton ore — 
until the invasion of Holland — was smelt(.*d, for 
the most part, at Arnhem; since' the invasion, 
this has been done in Malakka. 

The bauxite ore of Bintan is still the most im- 
portant raw material for the Japanese aluminum 
industry. In 1939, its production amounted to 
more than 230,000 tons, d'he plans of the Billi- 
ton Company — alre^ady far advanced — to 
erect a factory for aluminum oxide (Ab C 3 ) and 
another for electnnnetallurgic aluminum on the 
Assahan River in order to use the energy of the 
Assalian waterfalls had to be abandoned because 
of the war. Howevi-r, the foundations of this 
industry sei-m to be sound; it is expected th.at the 
delay is otdy temporary. The metal to be pro- 
duced will 1 h* used for manufacturing articles for 
the home market in a factory near l)j<jkja. Five 
thousand tons a year — production and sale — 
seems to lx- the minimum requirement for the 
success of the undertaking. 

Although the quantity (jf bauxite reserves thus 
far discfA’ered is small compared with the world 
reserves (circa 20 million tons and 1000 million 
tons respec tively), it may be c<msidered siiffu ient 

• In I9 V>, the coal import fit the Nethf-rlands Itast Indies 
was 69,H0l tons wortti 1.0.S.S,. 119 guilders. 

» In 1939. tlie coke import of the Netherlands East Indies 
wa.s .5.462 tons valued at 191.214 Kuilders. 


to maintain the present production for some 
decades. 

The nickel ore of Middle and Southeast 
Celebes may possibly be concentrated in the 
future at the mine itself into less voluminous 
products, according to the Stiirzelberg or Renn- 
process. The total nickel ore reserves of the 
Netherlands East Indies thus far discovered arc 
still small, somewhat in exce.ss (jf a million tons 
of ore with an average of not quite two per cent 
of Ni. d'he quantity of nickel metal which might 
be produced from this ore would amount to 
scarcely one-sixth of the entire production of the 
world in one year (117,000 tons in 1937). The 
possibilities of other nickel (jre deposits, however, 
are now being investigated. 

In 1939, the nickel ore production amounted 
to only 23,535 tons, but it increased rapidly in 
1940. 

In addition to nickel ore, manganese ore is 
now f(jund in the Netherlands East Indies (12,- 
074 tons in 1939). Gold and silver ore arc also 
present (2,525 and 19,222 kilograms respectively 
in 1939). The manganese reserves at present 
known are small,* as arc the better known gold 
and silver reserws. 

h'inaily, the Netherlands Indies reserves of 
iron ore should be mentioned. A couple of 
hundred million tons of the lateritic type with a 
content of 40 to 50 per cent of iron ore arc? here 
available. 

Extensive plans for the processing of domestic 
iron ore were worked out for CeK’bes and south- 
east Borneo after tile last world war (note Re- 
ports and ('omrnunications concerning Nether- 
land Indies Minerals and their Use Nos. 7, 8, 9, 
and 15), but the y were iK'ver carried out. 

One of the chief difiiculties was the dependence 
upon the importation of coke, fur Netherlands 
Indies coal cannot be made into coke. It is pos- 
sible that, in the future, through new processes 
to be developed (such as tlu' .Stiirzelberg or the 
Keiin-proeess, which use rotating ovens and arc 
able to use inferior coal), ore may' lie meltetl at 
the mine, or at least processed into semi-manu- 
factured material (i e. puddle, and sponge iron). 

New attention is being given the titanium iron 
ore of Java. Plans have been laid out for inan- 
ufacturing cast steel on a small scale; titanium 
oxyde could be a by-product, partly to take the 
place of lead and zinc white. 

Metal and Machine Industry: — The possi- 
bility that the Netherlands ICast Indies will be 
able to find in its own soil enough ore t(» supply a 
metal and machine industry is true principally 
for tin, aluminum, and pi-rhaps iron ami nickel. 
Copper, lead, and zinc ores are found in these 
regions in only small quantities. Nor are the re- 
serves of steel-improving metals, sm h as man- 
ganese, chromium, wolfram, and molylxlenum 
of great importance. Mon/over, the metallurgy 
<jf steels and other alloys is a very specialized 
.science which demands an extensive professi(jnal 
knowledge and thorough preparation. Perhaps, 
ill the future, it may be possible to manufacture 
certain iron alloys (with manganese, chromium, 
nick(4, and others) on a modest scale in the 
Netherlands East Indies, but the metal and 
machine industries in that country will have to 
depend mainly upon the import. ition of various 

* Eurlhor pxploratinns of the manganese ore reserves are 
now being conducted. 
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metals and metal alloys. Whether or not such 
industries will have a chance to develop will de- 
pend chiefly upon the availability of inexpensive 
energy (coal, fuel oil, water power, and others), 
cheap and well trained laborers, and adequate 
home markets. 

The Chemical Industry:- The chemical in- 
dustry in the Netherlands East Indies will, in 
the beginning, have to concentrate also on those 
products for which there is a local market. 

In 1939, some of the chemical products im- 
ported were the following: 1,834 tons of sulphur 
valued at 158,516 guilders, 3,898 tons of alum 
at 286,190 guilders, 20,884 tons of calcinated 
and caustic sodium at 2,130,211 guilders, 1,565 
tons of raw and refined sulphuric acid at 145,235 
guilders, 320 tons of acetic acid at 72,241 guil- 
ders, and 1,235 tons of formic acid at 392,098 
guilders. 

It might be possible to subject a number of 
chemical products to a process of total or partial 
refining. For instance, the mother liquid of the 
solar evaporation ponds could be further con- 
centrated in pans heated by steam. By this 
method, not only hous('hold salt and gypsum 
can be manufactured, but (dauber’s salt (Na 2 .S() 4 ' 
10 H 2 ()), magnesium sulphate (MgSCb- 7 H 2 ^^). 
magnesium chloride and [lotassium chloride. 

(dauber's salt might be used in glass factories; 
and, for potassium chloride, products of the 
domestic chemical industry might be sub- 
stituted. 

A chemical industry in this country, however, 
will have to recognize that, wliile large sums of 
money will lie lU'i'ded to start the basic industries 


deficient in potassium. Ikdassiuni made in this 
way may also be used for the manufacture of 
glass. The husks of kapok and coconut, usually 
thrown away, can likewisi* be u.sed for the man- 
ufacture of pota.ssium. 

The sulphur of the Kawah I’oetih or other 
E. Indies volcanoes can serve as raw mati'rial for 
the manufacture of sulphuric acid.® This sul- 
phuric acid may be used for making fertilizers, 
like ammonium sulphate, and for tin* manufac- 
ture of alum and aluminum sulphate. 

IMans for building an ammonium sulphate fac- 
tory with a capacity of 40 to 45,000 tons a year 
at Tjepoe are well under way. 

Moreover, sulphuric acid may be used for the 
manufacture of hydrochloric acid from Madoera 
houstdiold salt, (dauber’s salt is a by-product 
which may be used in glass factories. 

Likewise, experiments might be made in ex- 
tracting leucite (KAlSi^Oe) from rock forma- 
tions — like those found in Moeriah and the 
Ringgit in Java — rich in potassium in order to 
us(* the mineral as a basic material in the prepara- 
tion of potassium fertilizer. 

'I'he construction of large water works, like 
those already built on the Assahan for the man- 
ufacture of aluminum, makes it possible to supply 
power simultaneously to several industries in 
need of inexpi-nsive electrical energy {i.e., man- 
ufacturing of cyanamid, electrolysis of house- 
hold salt for the pn'paration of .sodium hydroxide). 

I'he manufacturing of ammonia in the Nether- 
lands East Indies might develop into an impor- 
tant key industry through which a number of 
other, domestically marketal)le chemicals, such 
as ammonium suli)hate, ammonium phosphate. 


Import op Fertilizer 

IN I9i9 

Weiout in Kiloi.rams I 

Valve in Guilders 

Java and 
Madoera 

Gl'TER 

Possessions 

Java and 
Madoera 

Outer 

Possessions 

Chili salpetre 

547,100 

1 13,067 

3.1,025 

805 

Guano 

626,957 

402.606 

53.558 

35.320 

Potassium fertilizer 
.Superphosphate and double super- 

3,21.1,508 

3,771,546 

213.298 

289,634 

phosphate 

3,957,156' 

518,107 

287,978 

30,931 

Sulphate of ammonia 

80,948,721 

11,836.808 

5,573,880 

759,1 18 

Fertilizers n.o.s. 

24,282,580 

19,005,356 

2.192.616 

1,036.191 

Total 

1 19,576,022 

3.5.547.490 

8. .154,355 

2.151.999 

General total 

1 155.123.512 

1 10,506,354 


(sulphuric acid, sodium, ammonia, and so on), 
the sales-possibilities of its products and by- 
products in the local market will be small. 

The importation of fertilizer (potassium, 
superpho.sphate, sulphate of ammonia, etc.) is 
very important to the agriculture of the Dutch 
East Indies. 

A result of the investigations of the last ten 
years into the possible presence of natural phos- 
phate in Java is the conclusion that the island 
has a reserve of about 500,000 tons of calcium 
phosphate and 100-150,000 tons of aluminujn 
pho.sphate. This will make it possible to supply 
from local sources the greater part of the phos- 
phate now being im[)orted, for a period of at 
least fifteen to twenty years (see the above table). 

Plans have already been made to extract 
potassium from molasses, which owes its richness 
in potassium to the great potassium content of 
the soil in which the sugar cane grows. This 
potassium can be used later as fertilizer for soils 


anmionium chloride, and ammonium nitrate, 
could be produced. 

Amttionium can be made by leading steam over 
cyanamid, and also according to the Haber- 
Bosch process. For the latter coke, which must 
be imported, is needed. 

('austic soda, for which there is great demand 
by the local soap manufacturers, can be made by 


* It is necessary to point out in connection with tin's fact 
that the known reserves of rich sulphur depo.sits are rather 
small (somewhat in cxce.ss of one million tons with a content 
of 50 to 60 per cent sulphur. Note Reports and Communi- 
cations etc. Nos. 1.17, and 22.) However, when the supply 
of sulphuiic mud of low sulphur content is taken into ac- 
count, the quantity of sulphur which can he found in this 
country is consiilerably laiRcr. Accordins to tests now be- 
ing made in Java, it is still possible to concentrate sulphuric 
mud with a content of 20-25 per cent sulphur and get 
satisfactory results. The sulphur of the Kawah Poetih 
factory is already being used by the sulphuric acid fac- 
tories for the oil refineries in the Netherlands East Indies. 
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combining sodium carbonate with calcium 
hydroxide. 

Moreover, it is possible to find in the Nether- 
lands East Indies the raw material for the small 
chemical industries material like the deposit 
of Iron-ochre and calcium iron-alum which arc 
formed in the mineral springs near Tjiater on the 
northern slope of the T angkoeban Prahoe. 

In our review, we must limit ourselves to in- 
dicating certain possibilities. Most of the min- 
erals for a chemical industry are present in the 
Netherlands East Indies. 'I'o what extent such 
an industry can actually be built up in that coun- 
try is determined by other factors, such as cal- 
culations concerning productivity, the tlesira- 
bility of making oneself independent of foreign 
producers, and so on. To avoid disapi^ointment 
and to understand thoroughly the technical and 
economic demands that will be made upon the 
industries to be founded, it will be necessary to 
postpone the carrying out of plans until an ex- 
haustive study of the quality, quantity, and ac- 
cessibility of the mineral materials in relation to 
their present position has been concluded. 


products. According to Davis,® the quartz- 
sands present in the Netherlands East Indies can 
be used for the manufacturing of half white glass 
and white glass, but the manufacturing of crystal 
or half crystal from quartz-sand now known to 
exist in the Netherlands East Indies must be con- 
sidered impossible. 

A glass factory, which will use as raw material, 
for th<* manufacture of cheap and coarse glass 
containers for chemicals, the dune sand found 
in the region, is to be built near d'oeban. More- 
over, it is plannt'd to produce ten million beer 
bottles yearly ; this will take cart* of two-thirds ol 
the home need. 

Different kinds of native clay are available for 
the making of pottery. But, in connection with 
this undertaking, besides a technical re.search 
into the quality of the material, a geological 
survey into the available quantity should be 
made. 

Porcelain clay (kaolin) is found in large (plan- 
titles, particularly in Bangka and Billiton. 

Building Materials: Industries for the man- 



Ceramic Industry: The raw^ materials neces- 
sary for ceramics are undoubtetlly present in suf- 
ficient quantity in the Netherlands East Indies to 
take care of most of the home needs; in 1939 this 
called for an import valued at 8,562,CX)0 guilders. 

Some small and some large manufacturers have 
already started the industry through the making 
of glass and pottery on a small scale; it is effec- 
tively supported by the ceramic laboratory of the 
Department of Economic Affairs at Bandoeng. 

The essential basic materials for glass are 
quartz-sand (for the silic acid) and certain addi- 
tional secondary materials .such as so<Ja, Glauber's 
salt, and other minerals containing sodium (to 
supply Na/)), potassium, and potash-feldspar 
(supplying KjD), limestone (supplying CaO), 
and red lead (supplying PbO). Other essentials 
are smelting-accelerators (borax, fluorspar, and 
potassium nitrate), means of refining, discoloring 
and coloring matter, and other special by- 


ufacture of building materials — cement, trass, 
lime and limestone, brick, and tiles, and so on - 
have been established in the Netherlands East 
Indies for a long time. They depend mainly 
upon local raw materials, and are always de- 
pendent upon home market possibilities. 

Expansion of the cement manufacturing is still 
possible, as is seen in the fact that in 1939, the 
Netherlands East Indies impf)rted 161,369 tons of 
Portland cement valued at 2,098,000 guilders. 

Thus far too little attention has been paid|to 
the home production of natural stone for store- 
fronts, (kK)rsteps, office buiklings, and so on. 

Export: - It is evident from this statement 
that the Netherlands East Indies produce only 
a small amount of minerals. I'he only trump- 

• Ingenietfr in Nederl.-lndi'i, 6. No. 5, May 1939, 

Part I. 
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cards on the world market are petroleum and 
tin, while bauxite and nickel-ore are significant, 
especially with respect to the mineral deposit 
conditions in East Asia7 

Countries with a large domestic production 
and reserve of minerals, particularly coal, coke, 
and iron ore, occupy a stronger position in the 
industrial competitive struggle than countries 
like the Netherlands East Indies, which have to 
import most of the raw material for their heavy 
industries. Apart from the possibility of es- 
tablishing ci'rtain industries devoted to metal 
manufacturing, metal processing, and the build- 
ing of tnachinery to cart* for local and rt'gional 
needs, it cannot l)e t'xpected that a territory like 
th(* Netherlands East Indies will have a chance 
to develop an important heav'y industry de- 
pench'iit partly on export. 

As far as tlie chemical industry is concerned, 
possibilities for further devc-lopment do exist, 
l)ecause the Netherlands East Indies import 
various chemicals (sulphur, alum, gypsum, 
sodium, potassium h'rtilizer, superphosphates, 
ammonium sulphate, and other synth<*tic fer- 
tilizers) in ratlu'r large (iuantitie.s, even though 
the basic material for the possible manufacture 
of a numbi-r of these chemicals is actually present. 

Likewise, the ceramic, glass, and building ma- 
terials industries may be further (h'veloped with 
the help of hoim* raw materials. 

It is, howe\(*r, ne('essar>' to establish an ef- 
ficient coordination between the ;id\ isory bodies 
.tnd those* intere.sted in a general way. 

(are should be taken that the same mistakes 
made'in the period during and immediately fol- 
lowing the* world war of 1914 1918 are not re- 
peated. 'I'lien a number of industries were started 
with a certain lack of insight into the ([uality, 
(luantity, and position of the ne-cessary mineral 
raw materials. Hence the disastrous results men- 
tioned in the beginning {Nole /). 

rile Department of Mining, particularly the 
former Exploration Department and the pre.sent 
('•eology Department, as well as the private 
mining companii*s, have tried for several decades 
to trace the minerals of the Netherlands East 
Indies, to test them, and to take stock of them. 
Until about 1930 these activities were concerned 
chiefly with petroleum, coal, and ore. After 
that, the anorganic, non-metallic raw mat<-rials 
were examined, first incidentally, but for the 
past few years more systematically, d'hrough 
the publication of the Reports and Communica- 
tions concerning Netherlands Indies Minerals 
and their Applications No. 22 (Minerals in Java, 
except petroleum, coal, and ore), a beginning of 
the systematic stock-taking of this group of 
minerals was made. 

rile following minerals were dealt with: nat- 
ural gas, alum, alumite, barite or heavy spar, 
diatomaceous earth, phosphate, gabbro, .serpen- 
tiiie, gypsum, granite or diorite, etc., ri'sin (fos- 
sil), iodine, rock formation containing potas- 
sium, limestone, kaolin, carbonate, (piartz-sand 
and quartz .sandstone, marble, obsidianite, 
ochre, oil shales (with ichthyol-like component.s), 

^ In connection with this statement, compare R. W. van 
Hhmmblen: 

"The Division of Minerals over the Eiirth as a F.actor in 
World Economy." published in the liconomisch Wefkblnd 
of October 18 and 25, 1940, and in the K oloni ale Stud iin 
No. 5, 1940, as well aa "The Mineral Position of East Asia 
^particularly that of Japan)" Economisch Weekblad No. 
■16, Nov. 15. 1940. 


pumistuff, trass, Euller’s earth, and sulphur. In 
this publication many suggestions concerning the 
possible use of these minerals were mentioned. 
Those who wish to execute certain plans in this 
field should formulate their plans and thus lead 
to a more precise definition of the requirements 
regarding quality, quantity, position, price, and 
so on, as a guide for further exploitations. 

Reliable suggestu)ns regarding the possibilities 
of the East Indies soil’s producing minerals of 
value for imlustry are possible only when st(x:k 
of all available minerals has been taken. Such 
a survey can be made only through a systematic 
geological exj^loration of these regions a work 
which will demand many years of scientific study. 
Undoubtedly, the Department of Mining has 
already done a great d(‘al of good work in this 
respect. Lhe efTf)rts of the former Department 
of Exploration were focussed primarily upon find- 
ing certain minerals, such as petroleum, coal, 
and ore, suitalile for export aiul not particular!)’ 
upon producing goods for home use. because 
formerly market possil)iliti(*s were exc(>edingly 
limited. 

In this respect, a great change has recentl) 
taken place. 'I'hat is why many minerals and 
non-metallic minerals to which no attention was 
formerly paid may now be considered for produc- 
tion. 1'he older reports of the G<*ological Mining 
<‘xploratiotis of large territories in tlie Nether- 
lands East Indies give little or no data about 
minerals which, on account of changi*d conditions, 
became or will liecome important. We are 
thinking, for imstance, of b.-iuxite, of raw' mate- 
rial for the chemical, ceramic, and glass industries, 
(tf building materials, and so on. It is not at all 
impossible* that industrial raw materials will be 
found in Java and the Outer Posstssions; they 
may supply the necessary and much-d(‘sired 
foundations for the d<'V(*iopmt*nt of the industrial 
{)roC(*ss. 

A dialinction may t)e made in this connection between; — 

1. minerals siKnibcant for military defence, for the pro- 
duction of which financial considerations are of minor im- 
portance, and 

2. minerals which, as basic material for industry, are 
important for the economic defence of the Netherlands 
East Indies, 

Let us consider the first catt*gory. Hecause of 
urgency, the (icological .Service might t*ven now- 
express its opinion concerning the possibility of 
home production with the aid of available geo- 
logical mining data, supplemented by investiga- 
tions of short duration of the known sources. 

riu* registration and listing of the second group 
of minerals is also urgent. It can be accom- 
plished only with the aitl of systematic geological 
maps. In order to attain practical results with 
map making, it is possible, guided by geological 
insight, to investigate first those territories where 
certain minerals can be I'xpected. Furthermore, 
the interest of the population for certain minerals 
may be aroused and priv^ate initiative enlisted 
in the detailed search for certain possibilities. 

Through the making of systematic gt'ological 
maps, the bx’ussing of too much attention on the 
finding of specific minerals, as distinguished from 
minerals in general, will be prevented. For this 
reason, in times such as these*, when the demands 
for mineral raw material for home industry are 
growing, the progress of systematic mapping 
which takes many years to complete should not be 
neglected. In the first place, a naxiern geological 
map <if Java, (he nerve centre of the Netherlands 
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East Indies, should be made because Java will 
probably be, in the near future, the first part of 
the Indies to underijo tlie process of industrial- 
iziition. 

Before finishing this short discussion concern- 
ing the industrial minerals of the Netherlands 
East Indies, one more general remark should be 
made. It is essential that the scientists in these 


territories should cooperate in helping the 
Netherlands East Indies through this difficult 
pha.se of its existence so that a stronger country 
shall grow up, less dependent upon foreign 
markets. These islands will then possess new 
reserves of strength which can be made available 
for the rise and rebuilding of its mother country. 


LE JARDIN nOTANlQUl-: DE BUITENZORG ET LES 
INSriTUTIONS DE BOTANIQUE APPLIQUEE AUX 
INDES NEERLANDAISES 

par 

Charles J. Bernard, Dr. es Sc.* 

(leneve (Snisse): Ancien Chrf da Minislhe de VAnrieuKnre, Bnilenzorg 
el Direclear de la Slalion h'xphimerdale dii The, liiiitenzonj. 


Monsieur le President, Me.sdarneset Messieurs, 

Je vous remercie d'avoir bien voulu me confier 
la tdche de parler a votre grande seance annuelle. 
J'ai choisi un sujet c^ui, je I’espere, vous interes- 
sera; il me tient a cteur, parce qu’il a etc pendant 
presriue 30 annees le centre de mon activate et 
que j’ai aime le pays dont je vous entretiendrai, 
que j’ai admire les institutions qui en ont fait la 
grandeur, les homines qui ont, dans ces regions 
lointaines, travaille avec acharnement pour faire 
ceuvre utile. 

Je voudrais pourtant, en commenoant, rap- 
peler le souvenir de mon venere et regrett^ 
niaitre Robert rnoDAXi-t placer cette conference 
sous son egide, dans cette salle ou si souvent je 
I’ai entendu donner ses precieiises lemons, et au 
sein de cette Societe botaniijue qu’il avait su 
rendre si viv'ante et qu’il a preside<‘ longtemps 
avTC I’autorit^ et I’enthousiasme dont beaucoup 
d’entre vous se souviennent. Je vous remercie, 
M. le President, do m’avoir donne cette occasion 
de rendre ici un respectueux hornmage k la 
memoire de mon cher maitre. 

J’entre maintenant dans le cceur de mon sujet, 
sans perdre mon temps a des preambules, car j’ai 
beaucoup de cho.ses k vous raconter et mon temps 
est limite: le Jardin botanique de Buitenzorg 
{Ilortus bogoriensis, comme on le voit indique 
sur les etiipiettes des herliier.s), < st une in.stitution 
de reputation mondiale, dont vous avez certaine- 
ment tous entendu parler, dont vous avez vii de 
belles photographies, et qui est comme un 
paradis ou tous les botanistes ont reve d’entrer un 
jour pour faire connaissance avec la nature 
tropicale. 

Et ils sont heureusement nombreux dans 
notre pays, ceux qui, dans les belles annees 
prosperes d'autrefois, ont pu rcaliser ce reve, 
soit en obtenant une bourse de voyage suffisante 
pour passer quelques mois k Java, soit en s’en- 
gageant pour un temps plus ou moins long dans 
une des institutions scientifiques de ce beau pays. 

Vous comprendrez .sans peini; I’emotion du 
ieune botaniste qui, frais debarque, apres un 
long voyage de trois ou (juatre semaines, se hiite 
vers la petite ville de Buitenzorg, enfouie dans 

• Conference donnd'c h. la stance du 18 mai 1936 de la 
Soci6t6 Botanique dc Geneve (Bull. Sr^c. Bot. Geneve 
28:77-93). 


de grands arbres, au pied des volcans jumeaux 
converts de foret vierge, le Salak et le Gcdeh . . . 
son emotion, quand il arrive dans ce centre sci- 
entifique dont, aU cours de .sc'S 6tudes, il a tant 
entendu parler!. . .son Emotion, quand il penetre 
dans les larges avenues de ce jardin, comme dans 
un lieu etrange, dont il pent faire connaissance 
enfin, autrcnu'nt qui* dans des livres ou d’apres 
des images. A certaine.s heures du jour, quand 
il entre sous les voutes sombres des bambous, le 
long de I’etang ou sommeillent les larges feiiilles 
des Vuloria regia, ou se balancent les parasols 
des Lotus, entre les piliers immenses de I’allee 
des Canarinm, dans cette atmosphere humide 
et chaude a Todeur si particuliere, il vit un jicu 
les impressions di* Siiulbad le marin, penetrant 
enfin dans les jardins fantastiques des contes 
des Mille et une nuits. 

Au cours de son voyage, Ic botaniste a vu en 
pas.^ant les jardins de Peradeniya, de vSingapore 
et ces beaux pares, ou il s’est promi'ni^ en rick- 
shaw ou en v'oiture et qui auront etc sa premiere 
impression tropicale, restent bien vivants dans 
son souvenir; peut-etre, au jiremier abord, sera- 
t-il un peu de^u par le Jardin de Buitenzorg, qui 
est rnoins «parc», moins arrange pour le public; 
mais, quand il aura constate I’ordre scientifique 
qui regne dans les divers quartiers ou sont 
groupees les families, quand il aura passe (juel- 
ques heures dans le quartier fiTestier ou sont 
reunie.s les plantes du sousbois, quand il aura 
visite la nouvelle partie du jardin, avec quelques 
hectares de foret reconstituee, quand il aura vu 
ce mervcilleux musee vivant que constitue la 
palmeraie, quand il aura rev6 sous les allees de 
bambous, de fougcres arborescentes, de Ca- 
nariunt, de palrniers royaux, quand il aura de- 
couvTTt, blotties dans les herbes la delicate 
Thismia ou une pfile orchidee saprophyte, quand 
il aura aper(,u au pied d’une liane les boules 
brunes d'unc Rnfflesia et ailleurs rimmense in- 
florescence d’un A morpho phallus, le voile im- 
rnaculc d’une Diclyophora et, le soir, la vague 
lueur d’une Mycene lumineuse, quand il aura 
6te ainsi d’enchantement en enchantenient, alors 
il cornprendra tout le charme de ce monument 
botaniiiue, il cornprendra que tous ceux qui y 
ont v6cu, qui y ont travaille, qui y ont cherch6 et 
trouve des tresors scientifiques, aient pu lui 
donner leur admiration et leur reconnaissance 
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et aicnt tout fait pour contribuer, chacun dans 
son domaine propre, k sa reputation. 

Le Jardin Botanique de Buitenzorg, fonde en 
1817, fut tout d’abord un beau pare relevant de 
I'aclministration de I’lnstruction publique; avec 
son personnel tres restreint, il travaillait surtout 
conime centre de collaboration avec les Instituts 
scientifiques hollandais; il etait le point de depart 
et d’organisation des expeditions botaniques qui 
sc proposaient d ’explorer Tune ou I’autre des 
regions plus ou moins connues de Timmense 
domaine de Indes Neeriandaises. Des travaux 
scientifiques sortaient deja de Buitenzorg, sur- 
tout des contributions li la connaissance de la 
florc; Scheffer avait rnenie public, en 1876, le 
premier volume des Annales du Jardin Botanique 
de Buitenzorg, qui devaient devenir par la suite 
un des plus importants periodiques botaniques, 
certainement le plus important des periodiques 
traitant de la botanique tropieale. 

Apres la mort de Scheffer, un jeune botaniste, 
Melchior Treub, dont les origines suisses vous 
sont certainement connues, et qui avait d6ji\ 
public d’interessants memoires sur divers sujets 
de botanique generale, fut envoye k liuitenzorg 
pour prendre la direction du jardin botaniejue; 
il y arriva en 1883 et resta pres de 30 ans k la 
tete de cette institution; on pent dire qu'il I’a 
recreee dans la forme qu’elle a prise peu a peu et 
dans le developpement qu’elle a acquis par la 
suite. 

Barler de I’leuvre de Treub, e’est faire I’liis- 
toire du Jardin et reciproquemeiit, car I’un ne 
va pas sans I’antre et Ton pent dire que toute 
I’activite scientifique et administrative de ce 
grand savant out tendu perfcctionncr, k or- 
ganiser sur Line base bien determinee et logique 
rinstitution qu'il dirigeait et k mettreen pratique 
les principes qu’il avait fixes a son developpe- 
ment rationnel. 

Treub n’etait pas un systematicien et il s’61eva 
tout d’abord contre I’idee que son jardin bo- 
tanique nedevait ^trequ’une sorted ’intermediaire 
destine recolter des plantes et k les envoyer en 
Hollande pour y ctre etudiees; il pensait au 
contraire que ce devait et pouvait devenir un 
centre de recherches, ou Ton poursuivrait sur 
place, dans des conditions naturelleset normales, 
I'ctude du riche materiel qui sc'rait plus facile k 
examiner k I’etat frais que deteriore par un long 
sejour dans I’alcool ou entre les feuilles grises du 
papier d’herbier. Treub pensait que ce principe 
devait etre vrai non seiilement pour I’anatfimie 
et I’embryologie, mais aussi pour la physiologic, 
et il pressentait le nombre immense des pro- 
blemes qui se posent concernant la vie des plantes 
tropicales et dont les donnees ne pourraieiit etre 
realisees dans un pays temper^. Pour demontrer 
la justesse de ses id6cs, il a preche d’exemple. 
Je ne vous donnerai pas la liste detaillee des 
travaux de Treub; ils sont connus de la piupart 
d’entre vous; vous savez que, des son arriv6e k 
Buitenzorg, il se mit k etudier les problemes les 
plus varies et que, depuis 1885, moment o6 
parut le deuxieme volume des Annales, il publia 
dans ce pcri(Klique chaque ann6e un ou plusieurs 
memoires sur des chapitres importants de la 
science botani(]ue; non pas seulenient de simples 
notes d ’observations, mais des 6tudes d’ou il 
pouvait tirer des conclusions venant appuyer 
telle ou ti'lle th6orie g6n6rale. V'ous connaissez 
ses recherches morphologiques sur le developpe- 
ment du prothalle des Lycopodes; sur la nature 
et I’anatomie des lianes; celles sur Dischidia et 


Myrtnecodia qui ont bouleverse les id6es qui 
avaient cours alors sur la myrm6cophilie; ses 
etudes sur I'apogamie, la polyembryonic; ses 
observations basees sur I’embryologie, pour 
etablir la place des ('asuarinees et des Burman- 
niacees dans le systeme vegetal; vous n’ignorez 
pas qu'il a signalc la presence d'acide cyanhy- 
drique libre dans certaines plantes et qu'il en a 
tir6 des conclusions importantes quant a la 
theorie de I’assimilation. Travaux toujours 
originaux, interpretations sou vent geniales, con- 
clusions qui sont devenues classiques, 

J’ai dit tjue Treub n’etait pas systematicien; 
il ne faudrait pas croire cependant qu’il negligeat 
cette partie de la science botanique, bien au con- 
trairc; il savait qu’elle etait indispensable a tons 
les chercheurs, dans quelque domaine qu’ils se 
soient specialises et il deplorait que les collections 
de Buitenzorg aient etc juscju’alors si mal entre- 
tcniies; aussi fit il bien vitc installer des locaux 
appropries pour les collections de I'herbier; toute 
une pleiade de systematiciens, fonctionnaires du 
jardin ou botanistes de passage se mirent a la 
besogne pour etudier le materiel; plusieurs ex- 
ploratt'urs, et le service forestier surtout, con- 
tribuerent k enrichir I’licrbier et le musec; des 
monog rapines de families furent publiees, des 
observations furent notees dans le nouveau 
periodique, les lames hogorienses et dans le Bul~ 
lelin du Jardin botanique^-, Tr1';ub lui-meme 
publia une interessantc; etude, pleine d’aper^us 
ingenieux, sur «la foret equatoriale comme as- 
sociation*; il fit des recherches dont je parlerai 
plus loin sur la nouvelle flore du Krakatau; il 
s’interessa personnellement aux etudes de plusi- 
curs botanistes sur la mangrove et d’autres 
formations vegetales int6ressantes, etc., etc. 

On con(,'oit (lue, dans ces conditions, si le jardin 
de Buitenzorg attirait les botanistes par sa situa- 
tion au centre de la vegetation luxuriante des 
'IVopiques, comme aurait pu les attirer tout 
autre jardin k Ceylan, au Bresil, en Afrique equa- 
toriale, e’est pour le genie de Treub surtout que 
de nombreux naturalistes vinrent travailler k 
Java; ils n’ignoraient pas qu’ils y seraient aid6s, 
pilotes par le grand savant, si bien au courant de 
toutes les possibilites de travail, de tous les pro- 
blemcs qui arretent ^ chaque pas les nouveaux 
Venus. 

Trei'b avait trouve les services du Jardin 
botanique plus ou moins bien installes dans les 
locaux d6satTectes d’un ancien hopital militaire; 
tout son elTort tendit d’abord vers une ameliora- 
tion des instruments de travail et vers une nieil- 
leure organisation de radministration. 11 se fit 
amenager un bureau convenable et construire 
une confortable niaison dans le jardin, tout contre 
le niur de verdure d’une allee de Gnetums, cette 
liane curieuse qui est une enigme pour tous les 
botanistes quand ils ne la connaissent quo par 
les livres. II organisa mieiix la repartition des 
plantes dans le jardin et fit augnienter le nombre 
des individus cultives, proxenant tie toutes les 
parties de rArchipel; il crea des laboratoires 
commodes (jamais luxueux) pour les services en- 
tomologiques, pour I’ctude du riz et du cafe, pour 
la chimie veg6tale, la pharmacologie, etc. 

Knfin, placedevant la multiplicitedes problemes 
scientifiques qui se posaient, il comprit qu’il ne 
pouvait les rKsoudre seui ou aM*c I’aide de qut I- 
ques collaborateurs et il eiitreprit de faire 6cole, 

* Plus tard, dans un nouveau periodique, Trrubia, furens 
consiKnfes los observations faites aux Indes-Nt“t‘rlandaiset 
dans Ic domaine do la /wlonie. 
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d’aincnor a lui des savants de tons les pays, de 
mettre leur disposition des locaux bien anie- 
nages; il fonda done eet Institut qu’il nomma le 
Laboratoire des Etran^ers et qui, reconstruit 
il y a quel(|ues annees, s’appelle maintenant le 
Treub-Laboratorium, on de nonibreux savants 
sont venus de partout pour se mettre au courant 
des secrets de la nature tropicalt^. Je ne saurais 
iei vous donncr une enumeration de tous ceux 
qui, au cours du dernier demi-siecle, sont venus 
k Buitenzorg et je ne pourrais vous donner un 
aper(,u meme sommaire de leurs travaux; tous 
ont rerolte un riche materiel d’etudes et de de- 
monstration qui a enrichi leurs musees et la- 
boratoires; tous ont publie, a la suit** deleur sejour 
dans le beau jardin tropical, d’importants me- 
moires qui ont fait honneur a eux-memes, i 
rinstitution <iui leur avait fait un bienveillant 
accueil et au savant maitre qui les avait aides de 
son experience. 

Parmi tous ces savants, je ne vous citerai que 
les naturalistes suisses qui ont visite Buitenzorg, 
en partie gr^ce une bourse de voyage instituee 
par la Societe Suisse des Sciences naturelles k la 
suite d’un voyage de propagande que 'Freub 
avait entrepris dans divers pays pour les con- 
vaincre qu’il serait utile pour leurs biologues de 
completer leurs etudes dans une region toute 
nouv’elle pour eux et ou ils rencontreraient toutes 
facilites de travail. Je ne manquerai pas de rap- 
peler tout d’abord Hi.inricu Zollinger, qui fit 
ses etudes ri;ni\ersite de Geneve, fut I’elev'e 
et I’ami d'A. P. de G.^ndolle et, encourage et 
probablement aussi aide par de ('.wdolle, partit 
en 1841 pour java, ou il sejourna a deux repris**s; 
il y mourut en 1859, age de 41 ans, apres avoir, 
au milieu de grandes difficultcs matcrielles, 
poursuivi un labeur scieiitifique *:onsiderable. 
Sa tornbe avait ete bien negligee, mais en 1919, le 
Gouvernement des Indes Neerlandais<*s la fit 
remettre en etat et depuis, elle a ete bien entre- 
tenue; le Grou|x* de Batavia de la Nouvelle 
Societe Helv(!*tique a consacre un de ses bulletins 
k notre compatriote. L*.‘s Prof. .S( hroeter et 
Ern.st ont visite a deux reprises le jardin de 
Buitenzorg; les Prof. Senn et TscHiKCH, D' 
Pernod, les explorateurs P. et F. Sarasin, J. 
Koi x, WiRZ, ont fait aux Indes Neerlandaises 
des sejours plus ou nioins prolonges; enfin de 
nombreux biologues Suisses, dont je parlerai 
tout k I’heure, ont ete au service du jardin bo- 
tanique ou d'autres institutions scientifiques de 
Java et de Sumatra et ont eu I’occasion de travail- 
ler a Buitenzorg. 4'ous ont fait honneur k nos 
ecoles Suisses de biologie et ont su faire reuvre 
utile; ils ont trouve lA-bas un riche materiel 
d’etude, qui donne un dementi aux paroles d’un 
des grands pontifes de notre petite science bo- 
tanique, k (|ui Ton demandait s’il n’irait pas un 
jour k Buitenzorg et qui repondait, en des termes 
dont je ne vous rapfx-llerai pas la forme Rabelaisi- 
enne: «Aller a Buitenzorg? Mais non, il ne s’y 
trouve plus une plante qui n’ait dejA ete etudiee 
par quelques botanistes.» 

Eh bien, je vous assure que ces mots sont <le- 
pourvus de tout sens et qu’il y a encore beaucoup 
k faire 1^-bas et surtout qu’on peut y faire b(>au- 
coup parce que, dans ce centre scientifique, tout 
est organi.s^ |X)ur faciliter les recherches. Ils s’en 
souviennent, t*ms ceux qui ont **u I'avantage 
de se promener avec Treub dans les allees du 
jardin, aux premieres heures fraich<-s du matin; 
c’6tait un emerveillement <le I'entendre disserter 
sur mille prf;blemes, citer maintes observations 


inedites, dont chacune pouvait etre le point de 
depart de nouvelles rechercht'S . . . et ceux qui 
ont fait avec Backer la d^licieuse excursion du 
littoral et d** la mangrove pres de Batavia; k 
tout moment cet ingenieux botaniste attirait 
I’attention de ses compagnons sur un point non 
encore elucide de la structure de telle ou telle 
plante, sur un probicme a resoudre de biologic 
ou de geobotanique . . . tjue les j(‘unes botanistt‘S 
qui en ont la po.ssibilite aillent sans aucune in- 
quietude a Buitenzorg; ils n’y manqueront pas 
de sujets de travail, ils n’auront qu'A ouvrir les 
yeux, ils pourront A chaque pas faire des ob- 
servations originales; t“t, aides par des hommes 

f ileins d 'experience qui ne leur menageront pas 
esconseils, ils ne reviendront pas les mains vicles. 

Le Laboratoire des Etrangers etait une des 
fiertGs de rKKUB; il avait pour lui une affection 
toute particuliere; c’est aussi pour aider ses 
hotes qu'il crea cette mervei Meuse succursale du 
jardin de Buitenzf)rg k Tjibodas, un jardin de 
20 ha. a 1500 m. d'altitude sur le volcan Gedeh, 
dans un climat para*lisia(iue, avec un laboratoir** 
bien installe, une *'onfortable maison d 'habita- 
tion, a la limite d'une reserve de fori'd vi(‘rge, 
d’une etendue de pres de 300 ha, et *jui, s'elevant 
jusqu’au sommet de la montagne, k 3000 m., pre- 
sente toutes les formations vegetales de la foret 
tropicale, caractere democratique' , comme 
<lisait Treub, jusqu’a la flore v'olcanique et 
alpine du somm»*t. On se represent** les sensa- 
tions du botanist** installe a I'jibodas qui, sortant 
du bungalow pittoresque, n’a que cent pas a 
faire pour .s** promt*ner sous les sombres fron- 
daisons de la foret vierge, dans le fouillis des 
lianes, des rotins, etc., pour admir**r les epiphytes, 
les dentelles des Ifymenophyllum, les Asplenium 
nidus, les Rhododemirons aux fleurs vivement 
c*)lor<*s et, sur le sol, les Hepatiques aux teintes 
glauques, et tout d'un coup la tete rouge d'un 
Bdlanophora ; plus haul, apres les rochers humides 
tapissees d'un** sphagnaie vertical**, apres les 
sources chaudes ou des algues resistent a une tem- 
perature incrcjyable, c’est la splendeur des clairi- 
eres couvertes Primula imperialis, la primev*^*re 
aux 5-6 verticilles superposes, sur une hampe pou- 
vant atteindre un metre; enfin, la flore de haute 
montagne, avec ses Vaccinium geants et V Ana- 
phalis au feuillage feutre, qui est une sorte 
d’Edelw'eiss arborescent; sur le sol, des formes 
alpines, rabougries appartenant a diverses especes. 

Je ne veux donner qu’un exemple, mais bien 
frappant, de la collaboration intime de Treub 
avec les visiteurs du jardin; j’ai dit dej?l que, sans 
etre systematicien, il s’inter**ssait vivement aux 
problem(*s de geobotanicjue; f>n concevra done 
sans peine que le jeune savant, qui venait d’ar- 
river k Java, fOt frappe par I’eruption du Kraka- 
tau, I’affreuse catastropli** qui, en 1883, provoqua, 
par suite de I’exploaian et du ras de maree, la 
mort de 30,000 {x*rsonne«* Toute la region en- 
vironnante et en partkulier les debris *<survi- 
vants* du grouix* d’iles furent r(*couverts d'une 
couche enorme de cendres iiu:andevS('ent**s, d** 
sorte que toute trace de vie fut aneantie sur ces 
rrx'hers abrupts. Le geologue Verbeek, qui 
visita h* Krakatau quelques mois apr**s I’eruption, 
n’y rencontra plus aucune trace de vegetation. 
Apres quelques annees, en 1886, Treub, sup- 
posant que les premiers vestigts ti’une nouvelle 
vegetation pouvaient etre apparus sur I’lle de- 
vastee, se rendit sur place avec quelques-uns de 
ses collaborateurs et fit les premit'res constata- 
tions: il n*)ta l**s plantes, (*ncore rar**s, qui s** mon- 
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traient ici et et publia dos ap(‘r(,us ingenieux sur 
la inaniere dont It'S vegetaux ^;taient revenus pcu 
k p(‘U sur les lieux d(* la catastrophe; d(‘puis lors, 
tous les dix ans environ, il convia les bolanistes 
etrangers qui se trouvaient k Buitenzorg, a re- 
peter avec lui I’excursion au Krakatau, pour 
constater les progres de la nouvelle flore; chaque 
fois d’interi'ssantes observations ^taient faites et 
consignees dans des publications im{X)rtantes. 
Kn 18d6, ce fut Penzig et en 1906 les Prof. 
Campbell et Pmlle, avec notre compatriote 
le Prof. Ernst, qui eurent la chance d’accom- 
pagner I'ricub dans cette interevssante excursion. 
Apres le depart de Treub, ses successeurs con- 
tinuerent la tradition etablie par lui: de nouvelles 
expeditions eurent lieu, qui etudierent aussi h* 
d6veloppenient de la nouvelle faune et Ton put, 
en 1929, i I’occasion du 4"’*= Pan-Pacific Science 
('ongress, tenu a Batavia, et qui fut, a bien des 
egards, une sorte d’apotheose de I’o'uvre de 
Treub, faire paraitre une publication definitive 
decrivant la flore et la faune recon.stituees du 
Krakatau. Le nombre des especes vegetales 
avait passe tie 26 en 1886 k plus de 300 en 1929. 
Sans doute, on a pu discuter les conclusions 
tirees par Treub et ses collaborateiirs; il n'en 
reste pas rnoins que mil n’a pu demontrer Tin- 
exactitude de CCS theories qui expliquent la re- 
population, en un temps relativement court, 
d’une lie totaleinent devastee, la formation (Tune 
vegetation drue, ou apparurent peu a jieu de 
noinbreuses espect's animales. Mais surtout, 
cette etude montre la belh* collaboration que le 
1 )irecteur du jardin sut maintenir avec les savants 
botanistes qui venaient travailler pres de lui et 
la manitVe genereuse dont il les faisait profiter de 
sa riclu* (“xperienc(“ iiersonnelle. 

Treub se rendit bien vite coinpte qu'il ne 
pouvait faire de son jardin tropical et de ses 
laboratoires bien installes urn* instituti<jn de 
science pure, avec des savants planant audessus 
de toutes les contingcnces pratiques. Il vit de 
suite les irnmenses services que ses laboratoires 
pouvaient rendre k Tagriculture et a Tindustrie. 
J'ai d6ja dit qu'il avait cree des laboratoires de 
recherches et d’avis pour le riz et le cafe, deux 
cultures inip(^)rtantes de la population indigene. 
En outre, il chargea ses laboratoires botaniques 
d'entreprendre pour toutes les plantes de grande 
culture des etudes de physiologic et de phyto- 
pathologie; le musee zool(3gique se consacra tout 
specialement aux insectes nuisibles a Tagricul- 
ture: le laboratoire de pharmacologic fit nombre 
d’observations pratiques; le laboratoire de chimie 
agricole entreprit les premieres recherches sur 
le caoutchouc et devint par la suite le laboratoire 
de chimie industrielle et d'analyse; un des 
chimistes collabora aux etudes sur les vitamines 
et prepara le produit applique maintenant en 
grand contre le beri-beri; plus tard fut fondee 
une station experimentale avec instituts sp6ciaux 
de phytopatholo^ie, de selection, d'agroge(dogie 
etc. De plus, Treub developpa Tannexe du 
jardin botanique, dite le «jardin de culture*, on il 
fit planter, sur des parcelles de quelque eteiidue, 
toutes les plantes utiles susceptibles de vivre 
sous le climat de Buitenzorg; on y trouve des 
individus en quantite sutfisante pour faire des 
experiences soit sur place, soit dans les labo- 
ratoires avec les produits obtenus; ce jardin est 
un veritable mus6e vivant, oii se rencontrent des 
types historiques: les plus anciennes plantes de 
th6 intrcKluites k Java en 1826 par graines im- 
portees de ('hine et du Japon; les premiers 


Palaquiutn mis en culture pour la production de 
la gutta-percha; quelques vieux individus du 
premier stock de graines d'Hevea irnportees il y 
a environ 60 ans; des Ficus et d’autres plantes k 
caoutchouc qui ne presentent plus qu’un interet 
historique; les premiers palmiers a huile importes 
aux Indes Neerlandaises et qui, selection nes, ont 
found des graines pour les irnmenses etendues 
plantees d'Elais k Sumatra; les types de cafeier 
importes pour 1 utter contre la malaiiie des feuilles 
(Ilemileia), les hybrides, les grefTes; les premieres 
greffes reussies i.\'IIevea\ des Krythroxylon coca, 
des cacaoyers de divers types, des agaves, des 
ccx'otiers; enfin toute la collection des Legumi- 
neiises utilisees comme engrais vert et dont Tap- 
plication, vivement pr6conisee par les services 
agronomiques officiels et prives, a certainement 
contribue a sauver plusieurs cultures en ame- 
liorant la cejnstitution chimique et physique du 
sol, I'n le protegeant contre Terosion et en di min ri- 
ant les frais d'entretien des jardins. 

L cnorme extension que prirent les cultures 
europeennes et les innombrables avis demandes 
aux services agricoles du jardin botanique se d6- 
velopperent a tel point que le personnel, absorbe 
d’autre part ixir les soins a donner aux cultures 
indigenes, ne pouvait plus, rnalgre tout son de- 
vouement, suffire k la tache. Treub reussit a 
convaincre les entreprises de cultures qu'elles 
devaient organiser, k leurs frais, des stations ex- 
I)erimentales qui travailleraient en collaboration 
avec les services de Buitenzorg et sous le controle 
du Directeur du jardin. C'e furent d’abord les 
stations pour le sucre et pour le tabac, dont le 
personnel travaillait une partie de Tannee dans 
les centres de culture, le reste du temps dans le 
laboratoire mis i\ leur di.six)sition k Buitenzorg: 
la station pour le cafe, qui travaillait pour les 
cultures du Gouvernement et pour les plantations 
privees; la station pour la culture du the, que 
j’ai eu Thonneur de diriger pendant 20 ans et 
qui, par unc entente avec le Gouvernement, don- 
nait aussi des avis aux indigenes planteurs de 
the; la station pour Tindigo, qui disparut lorsque 
la culture de cette plante succomba devant Tap- 
parition de Tindigo artificielle; la station pour le 
cacao dans le centre de java; plus tard naquit 
encore la station pour T6tude du quinquina, 
enfin, en 1914, celle pour le caoutchouc. 

On se rendra compte sans peine de Tenormite 
de cette organisation et des difticultes que Treub 
eut surmonter pour la mener k bien: surcharge 
lui-meme par son travail scientifique et par la 
surveillance des travaux de ses collaborateurs, 
submerge par Torganisation de ses divers services 
qui, de jour en jour, devenait plus absexbante, 
il avait, toujemrs perdu au milieu de Tadministra- 
tion hybric^e du D^partement de TInstruction 
publique, k I utter pour son ceuvre, pour la coor- 
dination des efforts de son nombreux personnel, 
k lutter avec des chefs, responsables il est vrai, 
mais souvent incompetents Aussi comprit-il 
bient(')t qu’il ne pouvait, dans ces conditions, 
s’organiser au mieux de Tint^ret general et 
songea-t-il a la n6cessite de grouper tout ce qui 
touchait de pres ou de loin k Tagriculture, et 
d’en former un nou^'eau Departement, compre- 
nant, outre les instituts dejd nommes, le service 
vcten'naire, le service forestier et les etablisse- 
ments existant deja ou k fonder pour Tenseigne- 
ment agricole. Vous vous doutez bien que cela 
n'alla pits sans peine, car la reorganisation est une 
des choses les plus difticiles qui soient: aux Indes, 
comme ailleurs, s6vit la routine et quand on 
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parlo d cnlcvcr i\ un chef de Dopartcment un de 
ses services pour le placer sous le controle d’unc 
adniinistratiou plus competent(‘, aussitot ce 
chef, menie s'il ne s'iiiteressait Ruerc au service 
en question, crie I’accaparement et ne veut pas 
lecher une seule parcelle de ses prerojia lives; cc 
sont les questions de prestige et de personnes qui 
pri merit toujours et partout sur les questions de 
logi<)ue et de bon sens L’atTaire se conipliquait 
encore parce que, acceptee tinaleiiient aux hides, 
elle devait etre approu\6e en Hollande; bref il 
fallut A Tkki H des luttes epiiisantes et une perse- 
verance inlassable pour atteindre son but: il 
I'atteignit pourtant et le 1" jamier 1905, le De- 
partenient tie TAgricultuie etait institue. Tins 
tard, on lui adjoignit encore 1’ Industrie et le 
Commerce, avec le bureau de statistiqiie, le 
controle des poids et mesiires, le niusee de bo- 
tanitjue ^*('()nomique, les pecheries, etc., etc. Plus 
tard enfm, sous I'influence de la crise qui sevit 
actuellement, on crut necessaire de coordonner 
certains services ou de les combiner pour realiser 
les economies et les restrictions indisponsables; 
on pensa ainsi augmenter leur ellicacite et on 
donna au Departimeiit le nom de Departement 
des Affaires economiques; question de mots, (jui 
ne changea pas grand chose h son activate. 

Des 1905. le Departement s'etait developpe 
peu jk peu n(;rmaK nient; c'est surtout par la col- 
laboration de ses services et de radministration 
civile (ju’on reussit faire progO'Sser les cultures 
indigenes, grfice r\ rexcellent corps des ingenieurs 
agricoles charges de donner regulierement des 
informations aux petits agriculteurs, grt^ce au.ssi 

renseignement agricole qui forma les fonction- 
naires indigenes, l.e service forestier s’ameliora 
lui aussi et travailla utilemeiit a la formation de 
grandes reserves forest ieres, au reboisement de 
regions iniportantes, A I’exploitation rationiulle 
des forets; une station experimentale fut installee 
et contribua largement au developpement normal 
de ce service; il en fut <ie rneme du service vete- 
rinaire, avec son Ial)oratoire pour la preparation 
des serums, sa pi>iiclinique et son ecole m<;yenne 
pour la formation de veterinaires, specialij^s 
dans les Cjuestions concernant les aniniaux do* 
nie.stifiues des tropiques, rameliorati<;n des races, 
le traitement des maladies, etc. 

hes plantations de ca<mtchouc et de gutta- 
percha et rexploitali<)n des forets de teck, bieii 
dirigees, donnereiit dans les bonnes annees de 
beaux b6nefices au G(juvernement ; helas, depuis 
que la situation econoinitjue est devijiue si 
precaire, cctle source de revenus s’est peu a peu 
tarie; esperons (jue le temps des vaches grasses 
finira par revenir. 

I'ki.Lii, qui avait compris que pour toutes les 
branches de I’activite econ<miique les niernes 
ni^'lhodes devaient etre appliquees, avait pense 
qu’un s<-rvice (Je recliercl.is it d’inforniations 
scientifiques serait utile aux [jecheurs et il installa 
^ Batavia un aquarium et un laboratoire d’oce 
anographie qui fit uuvre utile et acrjuit une 
grande in fjortance; cet institut travailla en 
intime C(;Ilaljorati(yn avec le service tl’hygiene 
en vue de la lutte contre la n alaria, par des 
modifications apportees a la biologic des poissons 
dans les viviers au Nor<J de liatavia, viviers on 
pullulaient les larves de n.oustirjues; la cr-llabora- 
ti(;n des deux services reussit as^ainir dans un 
delai Iris court cette j-artie ins-alubre de I'ile; 
n ais ( 'eit Ifk une cjuestion ia({uelle je ne ni’ar- 
ret. ai [at, car die pourrait 4 elle seule faire 
I’objt l (I'une conference. 


Bref, le Departement de TAgriculture qui, it 
sa fondation en 1905, roulait sur un budget 
d’environ sept millions de florins, s’dait d6- 
v'cloppc i\ un tel point que, lorsque j’en etais le 
Directeur en 1930 et que nous fetions le 25“'® anni- 
versaire de sa fondation, il pouvait dispenser de 
33 millions de florins. On voit la progression et 
le beau developpement de cette organisation au 
cours de ce ciuart de siecle; malheureiisement, 
plus tard, les economies et les restrictions, les 
diminutions de personnel ont bien dil intervenir 
et ce budget, cpii permettait un si niagnificiue 
cssor des divers services, a du etre reduit de 
pres de 50%. 

('omme je I’ai dit, il existait au debut, entre le 
Departement et les Stations exiierimenlales 
privies pour les grandes cultures eiiropcennes, 
un lien plus ou moins solidiq fREUii avait obtenu 
cpjc CCS stations, eiitretenues par les contributions 
des planteurs, travaillassimt sous sa direction; il 
voulait ainsi soustraire le personnel scientificiuc 
it I’influence trop directe des interels di* la pra- 
tique et assurer I'independance scientili(iuc‘ des 
employes; mais peu a ptai, les planteurs trou- 
verent cju’ils avaient trop p<‘U a diri* dans ces in- 
stitutions, pour Ii'squelles ils s’imposaient de 
lourds .sacriffees et ils exinimerent le desir de les 
voir s’installer pri-s des centres de cultures; ils 
pourraient ainsi prendre une part plus grande 
aux ri'chercht'S et experii-nces et surtout mieiix 
organiser les a|)plications pratiques. L(' sucri^ 
et le tabac de Sumatra se separcreiit les premiers 
du Departement: des stations experinientalcs 
privees se fonderent jiour le cafe, li- caoutcliouc 
dans le centre et Test de Javai, une grande station 
fut etablie pour toutes les cultures autn's (pie le 
tabac a Medan, sur la cote orientale de Sumatra; 
la station pour le the et celle pour le quinquina 
furent les dernicres a suivre (c rnouvenumt et 
c’est en 1926 seulemeiit, eiue la station pour le 
the rompit le dernier lien qui I’attachait au De- 
partement de I’Agriculture; bien entendu, toutes 
ces stations sont toujours en collalior.ation intime 
avec les services du Gouve rnernent ct elles con- 
tinuent it profiter des avantages offerts par le 
centre scientifique de Buitenzorg: I’herbier, le 
nius6e zoologique, les biblic^thecpies, le nombreux 
perscjimel bien dresfro aux recherches de physio- 
logic c't de phytopiathologie. Une as.s(.)ciation 
groupe le personnel technique du Departcmient 
et des Stations experimentales et le reunit une 
fcjis par an nee en des seances ou sont traites des 
subji ts interessants et cpii assuri nt uri contact 
permanent et une collabcjration feconde en re- 
sultats pratiques. 

Je pense que beaucoup d 'entre vous savent ce 
qu’a ete, dans les 50 dernicres ann6es, le travail 
de ces stations experimentales; de toutes sont 
sort is de nombreux mcimoires sur les problemes 
les plus divers (]ui se posent pour les cultures 
tropicales: le travail du sol et les engrais; la se- 
lection; le traitement uUerieur des jflantes; les 
sc-mis, pepinieres, greffes, la taille; les dcjiimiages 
caus6s ()ar des irrsectes, des cham|)ignons, cles 
defauts de culture, etc.; la rto^te du produit, et 
son traitement dans les usines; enfm les cpiestions 
economiepjes. I'ous ces sujets sont traites devant 
les assemblees de planteurs, puis dans de nom- 
breuses publications, les unc's de caractere plus 
scientificpie, les autres nettement pratiques. Le 
travail de i es institutiems, leur organisation, ont 
fait radmiration de tons cemx ejui S(mt venus 
visiter les hides Neerlandaises et on les a sou vent 
cities en exernple dans beaucoup de [lays ou, sur 
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leur inodelc, des institutions analogues ont ete 
fondles. 

All cours des anuses ecoulees, de nombreux 
biologues Suisscs ont travaille dans les labora- 
toires agricoles soit gouvi'rnementaux, soit 
priv6s; je noninierai d’abord un ties pionniers dcs 
rcchcrchcs agronomiques, Ic I)’’ Zehntnkk, qui a 
longtemps dirige une station de recherclies dans 
le centre de Java; puis un de ses collaborateurs, 
le regrette \Vurth, trop tbt enleve h ses 
cheres etudes et qui fut un sp^cialiste eminent 
de la culture du cafe; dans le caoutchouc se sont 
distingucs Vischkr, Stkinmann, Schweizer, 
Bouilioff, k Sumatra Heusser et Frey; dans le 
cacao Bally et Hallauer, dans le tabac, Diem 
^ Sumatra, von Sprecher Java, en chimie 
Long et Zimmermann, en min6ralogie Schei- 
bener; en systernatique Hociireutiner, qui 
travailla ^ ans k rilerbier de Buitenzorg; en 
phytopat hologie Gaum Ann et Paravkini; rnoi- 
meme, j’ai dirige pendant 20 ans la station ex- 
perimentale pour le the et j’ai eu le plaisir de 
com|)ter parmi mes collaborateurs deux com- 
patriotes, le D' Staub cjui a etudie la fermenta- 
tion du th6, plus tard le D'' Menzel, entomo- 
logue, (|ui a etudie avec passion les insectes 
nuisibles du theier et du quinquina. Je pense que 
tons ont ernporte de leur sejour Java un bon 
souvenir, souvenir de travail utile et interessant, 
souvenir d’une vie large et agreable, comme eux- 
nit^mes ont laisse l;\-l)as une reputation de bons 
travailleurs, Malheureusement, les conditions 
ont tellement change, le personnel des instituts 
agronomiques a ete tellement reduit, on a si 


parcimonieusement rcmplace ceux qui s'en al- 
laient que, sauf deux ou trois cornpatriotes qui 
continuent k exercer k Java une f^conde activity, 
tous sont rentres au pays; comme, dans les cir- 
constances actuelles, si difficiles dans tous les 
pays, on n'engage plus guere que les biologues 
Hollandais, ce debouche, comme tant d’autres 
est malheureusement ferm6 k nos jeunes na- 
turalistes, dont la situation, au debut de leur car- 
riere devient de plus en plus pr^caire, puisqu’ils ne 
peuvent plus trouver les possibilites de travail 
offertes autrefois k leur activite dans les pays 
etrangers qui leur sont maintenant fermes. 

Si, Mesdames et Messieurs, je n'ai pas traite de 
sujets vraiment botaniques, qui auraient peut- 
etre interesse davantage les membres de notre 
societe, si je ne vous ai pas parlc des plantes, si 
je ne vous ai pas decrit les recherclies faites au 
laboratoire ou a I'herbier par les nombreux 
savants qui ont etudie la flore tropicale, je pense 
vous avoir cependant indiqu6 les possibilites 
botaniques qui ont existe, qui existent encore 
dans ce grand et riche doniaine des I rides Neer- 
landaises et I’organisation des recherches k 
Buitenzorg, tant au point de vue purernent sci- 
entifique qu’a celui de Tapplication pratique, 
dans I’interet des cultures, 

Je voudrais avoir reussi k vous intcresscr, k 
vous faire admirer I’ceuvre coloniale des Hol- 
landais, k vous faire aimer ce beau pays, je 
voudrais avoir inculque aux jeunes biologues le 
desir d’y aller completer leurs etudes, entreprise 
qui, malheureusement, est bien plus difficile 
pour eux que pour leurs dcvanciers imni6diats . . . 
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'I'he most prominent quality of the tropical 
climate is its monotony, its uniformity from day 
to day. d'he sudtien changes of temperature and 
wind, charactt'iistic of the climates in the temper- 
ate zone, are absent in the Fast Indies and the 
weather hardly counts as a topic of conversation. 

Where no oppressive heat is felt, as is the case 
in the tropical mountains, the climate is the finest 
an inhabitant of the temperate zone can imagine. 
Still, in this ideal climate one longs at first for the 
changes between the mild south and the cold 
north wind, the regular succession of the seasons, 
of storm and calm weather. In the long run, how- 
ever, one is no longer aware of this privation, and 
gets so accustomed to the fine weather that after 
a long residence one prefers the Indies to the home 
country and does not repatriate any more. 

'fhe climate of the tropical zone, which covers 
nearly half the globe, is rather uniform, but its 
differences are often overlooked by meteorologists 
and physicians, who, dealing with the influence of 
climate on man, do not make sufficient distinction 

* Reprinted from ".Science in the Netherlands E.ast In- 
dies." pp. .SO-64 (Amsterdam: Kon, Ak, Wet., I.C.O. Com- 
mittee, 1929). 


between a climate with a mean temperature of 
20’^ C. and another with one of 26°. 'Phis dif- 
ference can only be appreciated by those who, 
after a re.^^idence in the hot tropical plains, visit 
the highlands with their bracing climate. For in- 
stance, when one leaves Batavia, which has a 
mean temperature of 26°, and visits Bandoeng, 
which has a mean temperature only 4° lower, 
the sensation of oppression, which is felt in the 
plaiiKs, vanishes entirely, and many Europeans, 
who left Batavia on account of the oppre.ssive 
heat, feel quite at ease and cheerful at Bandoeng 
and prefer a stay there to one in Holland with its 
more inhospitable climate. 

Apparently one degree of temperature counts 
more in the case of temperatures approaching the 
limit of human endurance, as in the low-lying 
plains, than at lower temperatures. 

'Phis great sensibility to temperature dilTcr- 
ences involves, that in describing the climate of a 
tropical country, stress should be laid in the first 
place on the temperature conditions, and es- 
pecially on the variation in connection with 
height, because the variation in a horizontal di- 
rection is slight. 
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General Features of the Indian Climate: The 

(iiniensions of tJic islands of tht* East Indian Ar- 
chipelago arc still small enough to allow ot an 
effective interchange of air with the surroundi/ig 
seas, ('onsequently the ('liniate resembles that of 
the ocean near the equator. Abundant rainfall, 
light wiruls, high temperature and high humidity 
are therefore the principal features «)f the climate 
of tht' E. Indies plains. 

This, ho\v(‘ver, is only approximately true, the 
exceptions to the general rule being l)y no means 
negligible. 

I he influenct' ot the cont intuits ol Asia and 
Australia renders the Archipelago the most typi- 
cal monsoon region in the worhl. 1 he change of 
the monsoons causes an annual v.iriation in the 
climate, which is fairly small in the northern, but 
considerable in the southtun jxirt of tlu^ Archi- 
pelago. 

Atidt'd to this seasonal variation an* the local 
differences, which are relatively large on account 
of the mountainous character ot th<‘ country, 
which makes rainfall anti cloinlint'ss to a high 
degree dt pendent upon the direction of tht' wind. 

•Mort'ovt r. in successive years tlilferences occur 
in th(‘ force of the monsoons which are closel\ 
connected with the general air-circulation, ('on- 
sequently the differences betwetm the seasons 
may vary appreciably, so that in some years the 
farmer will wait in vain for tht‘ dry season, 
whereas in other N tuirs he will look out for months 
and months for the first gooti shower. 

With the exct'ption of the fluctuations of rain- 
fall. the variations from day to day are trifling. 
Disturbances, such as the low-pressure systems 
of the higher latitudes, which maki“ the weather 
\ery variable, are practically unknown. Ihe 
deviations of air pressun* <lo not even excee<l a 
few millinu-t res, and hardly afte< t the weather. 

•Stnjng winds are excejitional. By lar the most 
important are the variations in rainfall, and it is 
chiefly by the intensity of the tro|)ical cloudbursts 
that the inhabitants of this land of eternal sum- 
mer are remimled of the powa-r of the elements. 

The variati(tn of the phenomena is very much 
the same from day to rlay. When tin- sun has 
risen in the chair sky and has stirn il the air liy its 
heat, the small cumulus clouds begin to app<-ar, 
usually at about 9 o’l hK'k; at th<‘ same time the 
monsoon, w hich had almo.st comph-tely died dow n 
during the night but had kept blowing in the 
higher air layers, springs up again. Windforce 
and cloudiness increase as the sun climbs higher, 
the clouds grow densi-r and darker, pih- them 
selves up to higher and higher levels, till in the 
afternoon coruhmsation sets in, and the refreshing 
rain falls down with a pattering sound on the 
thick foliage, or till, towards tlie close of a rainless 
day, the clouds gradually dissolve with the de- 
clining force of the sun beams. I'hi-n the evening 
succeeds the short summer day, the sky clears up, 
the wind abates and the clomlless and calm tropi- 
cal night begins, bringing relief after the oppres- 
sive heat of tin* day. 

'I’he uniformity of the temperature conditions 
makes the differences betwei n the climate of (he 
higher regions and that of the low plains the more 
prominent. In addition to the decrease of tem- 
perature of from 5 I 2 to 6° C. for a ris<* of 1000 
metres, the climate also changes in other respects 
with increase of height. In the mountains cloudi- 
ness inen-ases and at first also the amount of rain. 
On reaching higher levels the intensity of the 
rains becomes smaller, but the total duration of 


sliow(‘ry weather increases, instead of the heavy 
tropical cloudhursts light showers becoming more 
frvquvnt. 

The weather is very variabh* on the bi^h moun- 
tain tops. W hen the air is calm and the intensely 
radiating sun is not ob.si'ured by clouds or fog, 
one feels almost too hot. Rut as .soon as a fresh 
breeze springs up and l)lows away tin* thin laye r 
of warm air that surrounds the mountain, tlu' 
temperature may fall several degrees, and one 
sudd<*nly feels shiva-ry. When the clouds cover 
the summit and shut out tlu' sunlight, the weather 
becomes at once chilly and dull, but when the 
mist has cleared and the atmosphere is again 
filled with light, the depressing state ot the 
weather changes as if by magic into tht* m«*rriest 
summer day. 

riiundt'r is vt-ry Irequeiit lui the mountain 
slopes but it is si'ldom observed dii the high tops. 
The thunderclouds, which originatt* on tlu* hiwft 
slopes, rept'lled as it wt*re by the mountain, takr 
tlieir cour.st* towards the plain. It olten occurs 
that on all sides high clouds tower abovi* the sum 
mit, whereas tht* l.ittt*r is left tret* and still basks 
in th«* sun. 

Comparison of the Climate with that of the 
Neighbouring Countries: Although the ht*at of 
the coa.st plains is far from pleasant, yet tht 
climatt* compares favouraltiv' with that ot our 
nt*ighbours at a gre.iter distanct* trom the etiu.a- 
tor. 

As a matt(*r of fact, the mt*an annual tempt*r- 
atun* tlt*crt*ast*s as tht* latitudt* incrt*ast*s, but the 
favourablt* effect of tht* cooler winter months is 
more than counterbalanct'd by the unbearable 
tit*at of tht* hottt*st summer months. In thisca.se 
a mort* equal)le tt*m[)i'raturt* distribution ovt*r the 
year is bettt*r than the mon* usually prai.sed vari 
ety. 

V\e may ( onclutle frtim the wet-bulb tempera- 
tures th.it there exists on both siiit*s ol the equa- 
tt>r a zone with mort* oppressive vveatlur in tin 
hottest nninth than is found on the t*quator. Pin 
following figures, whit'h rt*pre.sent the mean wt*t- 
bull) temperatun* in the hotti*st month, mav 
servt* as a proof. 

Fiatavia ShatiKliai Manila IloiiKkotiK I’ort- Darwin 

24."4 24.°H 25.°2 2.S.'"4 2,S.°4 

NIia-trauK (Annain ) U()inl)ay Madras ( 'alculta 

25.°‘> 26.''2 26.“4 

Lahore Hanoi (Tonkin) 

26.°6 26. "'9 

Whereas at Batavia the maximum heat, al- 
though disagret able, can lit* endurt*d w ithout too 
much discomfort, tin* .saint* canimt be said ol 
most t)f tht* otht*r places. At C alcutta for instance 
the climate is almost unbearabit* at the most op- 
pressive time of the yt*ar. 

There is still aimther tliffert*nct* of much impor 
tance in favour of tin* East Indies. It is the fact 
that, owing to tin* small ilistance from tin* 
etiuator, practically no destructive trtipit'al cy- 
clones trccur in tlu* Archipelago, and, mor(*over, 
the heavy storms of the ti*mperate zone need not 
be guarded against. Wind spouts can develop a 
destructive force, but they are so local and there- 
fore so rare, that they need .scarcely be tak«*n into 
account. For th«*se reasons, then* is no safer place 
for navigation at sea than thi'se regions and on 
land less strong building con.structions are suffi- 
cient as compared with oth(*r [larts of the world. 
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Observations : — The period of regular and trust- 
worthy meteorological observations begins with 
the fourulation of the Observatory at Batavia in 
1866. Under its first director, Dr. Bergsma, a 
system of 74 rainfall stations was established in 
Java and of 44 on the other islands, in addition to 
the meteorological and magnetical observations, 
made at the Observatory. 'I'he number of these 
stations has been regularly increased in course of 
time and at the present moment the Observatory 
recei\es the obser\ations from more than 3000 
rainfall stations. Dr. van der Stok compiled the 
observations made on board men of war from 
1814 till 1890 and published the results in “\\ ind 
and Weather, Currents etc.”, Batavia 1897. Since 
1908 a great many observations of the upper air 
were made, particularly by Dr. VAN Bemmelen, 


and Australia, which in the summer of their hem- 
isphere draw the air from the opposite hemi- 
sphere across the eejuator, thus causing one mon- 
soon season with SK. wind on the southern and 
SW. wind on the northern hemisphere, and one 
with NK. wind in the N., passing the equator and 
changing to NW. in the southern part of the 
Archipelago, d'he monsoon changes do not occur 
exactly at the same time, over tlie whole region 
and in various years, most frequently, however, 
in March or April and in November. 

Two charts are inserted here, representing the 
mean air pressure and mean wind tiirection and 
force in the west-monsoon months, December — ■ 
February, and the east-monsoon months, June 
August, which were compiled at the Royal Dutch 
Meteorological Institute from observations, made 



comprising observations of wind, temperature and 
humidity up to great heights. As director of tin* 
Observatory, VAN Bemmelen established a system 
of secondary meteorological stations, distributed 
over the whole archipelago, their height ranging 
from sea level to a height of 3000 metres, on 
Mount Bangerango. A number (.)f 42 of these was 
in operation in 1918. 4 hese observatifnis pro- 

vided the material for my treatise r)n the “('limate 
of the Netherlands Indies” from which the greater 
part of the contents of this paper has been taken. 
Several treatises, based on the rainfall observa- 
tions, were written by Dr. VAN Bemmelen and 
Dr. Boerema. Dr, Boerema has taken charge 
of the observations of the intensity of the sun- 
light; a great many of thes<* are available and are 
being compiled for publication. A gootl deal of 
work has been done with more or less success on 
the problem of seasonal weather forecasting; 
Dr. Berlage, who took over this investigation 
during the last two years has made some valu- 
able progress. 

Wind and Air Pressure: — The monsoons are 
very well developed in the Archipelago. The 
trade wind system of the tropical oceans is dis- 
turbed by the influence of the continents of Asia 


on board of ships. 

In the open sea the steadiness of the monsoons 
Is fairly great, reaching abf)ut 909f when the east 
or west monsoon havi* attained their full develop- 
ment. 

In those months tin* wind system is also very 
regular, with respect t(; the wind ve locity, 1 he 
average wind force is remarkably high in those 
months, the mean wind velocity oleserved at 23— 
28 metres of height on the Indies lighthoiises in 
the oix*n sea being 9 metres per second in the 
most windy months. 

The lightships in the North Sea near the Dutch 
coast record no higher figure for the mean veloc- 
ity in the most stormy month. 'I'he nu-an veloc- 
ity for the whole year is even higher on the Indies 
lighthouses than on the Dutch lightships, Ix'ing 
from 6 to 7 metres per second in the first and from 
5 to 6 metres in the second case. How is it pos- 
sible that in spite of this the wind has the reputa- 
tion of being gent^rally light in the tropics? We 
get a satisfactory answer when we take into ac- 
count that the velocities observed in the Indies 
seas become smaller when reduced to normal 
height, and when we consult the wind observa- 
tions, made on land. At Semarang, quite close 
to the sea, the mean wind velocity is only 3.0 
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m. p. s., and at Batavia, at 10 km from the sea it is 

1.1 m. p. s., at the mountain station of Tosari 

2.2 m. p. s. 

A very important fact, in favour of the Archi- 
pelago, is the absence of very strong winds. In a 
period of 5 years, chosen at random, the highest 
daily mean of wind velocity was 3.2 m. p. s. at 
Batavia, against 12.8 m. p. s. at the Dutch Me- 
teorological Institute at de Bilt (Holland), the 
highest hourly means being 5.3 and 26.0 m. p. s. 
Whereas on the Dutch coast mean hourly veloci- 
ties of 32 m. p. s. have been observed, the highest 
hourly means observed on the lighthouses in the 
Indies seas are probably not much higher than 
16 m. p. s. 

This means that the wind velocity hardly ever 
surpasses that of a fresh gale, the consequence of 


known; the small aperiodic variations which 
occur are ups and downs of barometric pressure 
which are met with almost simultaneously over 
the whole Archipelago. 

The absence of great disturbances makes the 
regular diurnal variation and the variations of 
long duration the more prominent. The latter, of 
which those with a period of about 3 years are the 
most important, have a great influence on the cli- 
mate, though their amplitude is only 1 mm from 
maximum to minimum. These changes are used 
as a base for a long-range weather forecast. 

Temperature and Humidity: — The average an- 
nu^l temperature at sea level can be fixed at 
26 C. for the whole Archipelago, the deviations 
from this mean value being only a few tenths of a 



which is a high degree of security in navigation, 
in comparison with the regions of the tropical 
cyclones at some greater distance from the equa- 
tor, or with the temperate latitudes with their 
travelling systems of low barometric pressure. 

Land and sea breezes have a great influence 
near the coast, up- and down-valley winds in the 
mountainous interior. Where the monsoons are 
light, those winds dominate the whole wind sys- 
tem. On the west coast of Sumatra the influence 
of the land and sea breezes extends to a distance 
of more than 100 kilometres from the shore, in the 
Java Sea to some 70 km from the Java coast. At 
the base and on the slopes of the high v'^olcanoes 
the mountain and valley breezes are usually 
stronger than the monsoons. 

It is quite natural, after what has been said 
about the wind, that its cause, the differences of 
air pressure, are rck^tively small and that the vari- 
ations in the pressure system are much more reg- 
ular than in higher latitudes. I'he insignificance 
of these changes may be demonstrated by the 
fact that the highest barometer reading at Ba- 
tavia, 764.4 mm, does not differ more than 12 
•um from the lowest, 752.4 mm. Barometric lows 
such as occur in temperate latitudes are un- 


degree for the various stations. The temperature 
is fairly uniform during the whole year. There is 
a slight variation, however, lower temperatures 
occurring in the winter season of the correspond- 
ing hemisphere, higher temperatures in the sum- 
mer .season. In July and August the temperature 
falls about l.°5 C. from Pontianak and Menado 
in the north to Kupang and Ambon in the south; 
in January and February there is a still smaller 
fall in the opposite direction. Besides this annual 
variation of winter and summer, the temperature 
becomes relatively high twice a year in the mon- 
soon changes, shortly after the sun has passed the 
zenith. 

The highest temperatures arc observed on the 
north coast of East Java and in Madura, towards 
the close of the dry season; Surabaja has a mean 
temperature of 27. ‘'5 in November. 

The lowest temperatures are found in the south- 
east in the dry .season; Kupang has a mean tem- 
perature of 25. '’0 in July. At that time of the 
year the weather is strikingly cool, when meas- 
ured by the tropical .standard, in the southeast- 
ern part of the Archipelago, owing to the cooper- 
ation of low temperature and low humidity. 

The temperature in the higher zones of the 
country can be calculated from the sea level tern- 
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pcratiirc with a fair dfgTco ot arrurary, hy sul)- 
tractiiig 0. 0 (\ for (‘Very 100 niotri-s of hoight. 
'I'hus taking 26. 2 as a moan tcmporaturo at 
Ifataxia (8 m) wa* find lor Ikindung (780 m) 
21. '0, for'I'osari (1785 ni) 15. 8, tlu* actual figuros 
being 22.-1 and 15. 0. 

One of the principal characteristics ol tlu trop- 
ical climate lies in tlu- slight changes ol temper- 
aturt', not onl\' from season t() stason, but also 
from da>’ to da>'. baking tlu- dillerences lu-twet-n 
tlu“ mean temperature of the hottest and coolest 
da\’ at Bata\ia for e\'er\’ month, we get an a\i*r- 
age of oid\- 2.' 7 ('. for tliis tnontliK osi illation ol 
temjierat lire-. I'he dillerence betwa-t-n tlu- higlu-st 
and lowest dail\’ means ol the whole serit-s of ob- 
serxations, being 28. 7 and 22. 8, is only 6. ‘4. 
'bhe a\erag(' dillerence lor the \ ear is 4. 5. 

'I'he principal temperature changes are due to 
the diurnal \ariation. bhe <l<dl>- oscillation at 
Batavia is 7.' 8 for the w hole year, \ arying from 
5. 8 in F(“l)ruary to 8. 0 in August aud S<-ptember. 
In the interior it is ga-neralK greater, at Bandung 
for instance 9.‘\S for tlu- w hole year, 6. 9 in Janu- 
ar>' and 4. 4 in August. 

bhe highi'st maximum temperature has been 
obseiwed at Sawahan, in C’l-ntral Ja\a, viz: 88. ' 6 
(Octol.u-r), tlu- lowest minimum temperature 
— 2‘ was ol)P(-rved on the level parts of the high 
plat(-au of Pengalengau (1550 m) in thi- dry sea- 
son. Probably still lower temperatures have oc- 
curred in sheltere<l basins of great height <luring 
calm dry nights. 

GeneralK' speaking, the mean monthly \alues 
(jf relativ(- humidity do not \ary greatly, bhey 
lie, as a rule, bc-twt-en 85% and 9(/%, with the ex- 
ception of the dr\' motUhs in the region with a 
w’eIl-develo|)ed dr\’ season. At the coast stations 
the mean relative hutnidit\- in the <lriest months 
varies from 87% at barakan in b^ast Borneo to 
67G Pasuruati on th(- north c(»astof Hast java, 
'bhe highest mean monthly figures ar(- 96% in 
September and December on .M. Singgalang in 
Central Sumatra, 95% in February at Kawahtji- 
w ich'i in the mountains of W est jas a, aiul 94br in 
January on .M. Pangc-rango in West java. 

bhe lowest N'early a\(-rage, 77^>, is found at 
PasLiruan; the highest average, 98%, on the sum- 
mit of M. Singgalang, one of the W(-tt<-st p«)ints in 
the wr;rld. 

bhe absolut(- minimum ol relativa- humidity, 
6%, has been obser\ efi on .M. Pang<-rango. 

Rainfall: bhe Archipi-lago iscliaracterized by 

abundant rainfall. A gr<-at part of the mountain- 
(Uis regions receives more than 8000 millimetres a 
year, and more than 2000 millimetres fall in large 
areas of the coast plains. A y<-arly amount of 
less than lOOO rnillinielres isquite <-xc<-ptional and 
has been (jbs<-rv(-d at only two stations on the N. 
coast of Fast ja\'a, at Waingapu on the isle of 
Sunilia, and in tlu- Palu IFiy m-ar Donggala (Cele- 
bes). 'bhe smallest annual amount on record is 
580 mm, at Palu, situated at tin- extre-mity of the 
Palu Bay; the highest amount, 6880 mm, has 
been measured at Kranggan f( Vntral java) in the 
mountain saddle V\’. of M. .Slamat. 

bhe highest monthly tfttals are found, where a 
wet monsoon current is force<i up against a moun- 
tain slope. In some cast-s an average of 1000 mm 
falls in f)ne month, ff>r instance on the NVC slope 
of M. bjerc-UK- in West java (.Sadareke 1002 mm 
in January), and the \V. slope of M. Muria in 
C(-ntral java (Batealit 1001 mm in January). On 
these mountainsides the highest amounts in 24 


hours generally (-xceed 850 mm; on the W . slopi 
of M. .Muria they e.xceed 400 mm. 

\’ery small (|uantiti(-sof rain fall in the dry .sea- 
son in the SF. of tin- Archipelago. At Kupang in 
bimor 69 nmi of rain fall during the 6 consecut ive 
driest months. At Kupang rain falls onci- in 8 
years on an average, in August and .S(-pt(-mbi-r. 
In 1914, an extia-nn-ly dry year, the monthlv rain- 
fall at a few stations on the N. coast of Fast java 
was 5 mm or h-ss during 6 nu)nths. 

'bhe tuonsoons cause- gre-at differences of rain 
fall In-tween the wind ami lee side-s ol the moun- 
tains. .•\n e-xtri-nu- case is tound on M. Idji-n in 
Fast java, where in August the mean raintall at 
.Asembagus (40 m high) and Kajumas (980 m), 
on tlu- N. side-, is 1 and 18 mm re-spe-ct i\'el>’, 
wh<-r(-as418 mm falls at Pakudo (660 m) on tlu- 
.S. side. 

bhough the rainfall is .so considerable, the time 
during which it falls is rel.ativ(-ly short, on account 
of tlu- great intensity, bhe gri-at(-st amount ol 
rain fails eluring heat thunderstorms and tlu-n-- 
fore the rainfall has usu.ally a wt-lbdefined diurnal 
variation, most of tlu- rain falling in the alternoon. 
Hence (-ven in the rainy si-ason the earlv' morning 
hours are practically rainh-ss in tlu- more sheb 
t(-red parts of the interior. At Buitcmzorg, in 
July S(-ptemlH-r, the i)robability of rain is 
nearlv 100 times greatt-r between 4 and 8 in tlu- 
afternoon than betweeti 8 and 10 in the inorning. 

d'lu- highest rainfall intensities during short 
p(-riods are very much the same in the tropics and 
in temperate latitud(-s; tor longer intervals, how- 
<-ver. the tropical intensitit-sare higlu-r. 1 lu- prin- 
cipal difb-n-nce with the t(-mpt-rate latituch-s con 
sists in the much gia-ater frequency of heavy 
showers in the tropics; the [)ercentag(- of rain, tlis 
charg<-d by showers of at h-ast 1 mm per minute 
during a |K-riod ol not Ic-ss than 5 minutes is 10 
times as large in the Indies as in Bavaria (( u-r 
many). 

Cloudiness and Sunshine, Haziness; In tlu 
.SF. part of the Archipelago the mean percc-ntagu-s 
of sunshine (-xc(‘ed 90%; in tlu- driest months. 1 he 
sun burns the whoh- ciav’ in tlu- clear or lightlv’ 
clouded sky, the riv(-rs <iry up, tlu- gra.ss withers 
and the soil cracks. .Nature lies asleep for the 
greater part, tlu- gr(-{-n trt-es contrasting strangely 
with the poor veg(-tation on the (h-sr)late fi«-lds 
and along the scorched roads. 

In tlu- rainy season, howi \«-r, and in tlu- other 
parts wher<- the rains arc- more (-{]ually distributed 
over the year, tlu- climate is not jjarticularly 
sunny, though geiu-rally si)eaking the percentage 
of sunshine is higlu-r than in the summer months 
of WCstern b.uropc-. Poutianak m Borneo, for 
instance, has an annual pt-rci-ntage (jf 59%, whit h 
isabrnit 10%, more- than at de Bilt in Holland in 
June and July. Batavda has 50% in tlu- rainy 
iiwdithsof December and January. 

A characteristic b-ature of the tropics is the 
well-mark<-<l diurnal variation of the cumulus 
clouds, blu-y usually begin to lorm at about 9 
oh'Iockand grow elenser and dark(-r, till in the afte-r- 
noon corulensation sets in or till the clouds grad- 
ually dissolve- in tlu- <-vening or in the afternoon. 

'bhe ch-aring up of tlu- sky is a common occur- 
rence- in the aft(-rno(»n in coast places, lii the in- 
terior, and particularly in the mountains, tlu 
()(-rcentag<- of sunshine (h-e reases gradually dur- 
ing the afteriuK)!!, thus re-iuie-ring this part of the 
day rather dull and chilly. In contrast, howe-ver, 
to tlu- afternofin, the- mornings in these regions are 
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gfiK-rally l)riglit; tlic early niorriinj' hours are 
(‘Xtrcancly pleasant in the niountains. Hardly any 
wind is felt, so that one ean fully enjoy the hrae- 
ing inlluence of the eool air, the heat of tin* morn- 
ing sun being sufficient to reino\-e any disagree- 
able sensati(ni of cold. 

Ihe degree ol cloudiiK'ss increases with the* 
height above s(‘a le\el. d he following annual 
me, ms of sunshine j)ercentage at some stations in 
West Java m.'iy serve as an example. 

Batavia (H in high) 6X%, Buitenzorg (240 in) 
^ ■5%- d jipetir (570m)52';/;., Basirsarongg(“ (1200m) 
49/),, 'I'jibodas (1400 m) 43%, Mount Bangerango 
(.f020 m) 41%. In the dry season, however, the 
summit of Mount Bangerango reaches above the 
zoiK' ol maximum cloudinc'ss, tin' jx^rcentages for 
the months July Sejiteniber being 79. 76. 6.^, 61. 
57 and 61V)i resin'cti\-ely. 

I he intensity of the tropical sunshine has ofttm 
been oxcrestimated. In reality it is .scarcely 
higher at noon than in the tmnperate latitudes in 
th(' midsummer, and with the same height of the 
sun it is ex'eii less high at Bat.ivia than at Wash- 
ington, on account of tln^ greater amount of 
moisture in the tropics. I he intensitX' incrt‘as(‘s 
with the height above sealevel, being about 30f) 
higher on the summit of M. Semeru (3670 m) 
than ;it Bataxia. Notwithstanding its incTea.se 
with h(‘ight the intensity of tlu' light can lie 
borne ima h betP'r in the mountains th.in in the 
Iil.iins, because it is combined with a loxver air 
temperature. 

d'here exists a typical difTerenci* between the 
W(‘t .'ind the dry se.ison. with regard to the trans- 
parmicy of thi* air. In the rainy season the .lir is 
transparent and the contours of the mountains 
are sliarpi)' outlined in the clear morning sky. 
I'his is most obxious towards the end of the wet 
season, when the cloudiness lii'gins to decrease. 
In the dry season, howexer, the sky loses its clear 
blue I'olour and assumes a hazy white tint, tlu* 
outlines ol the mountains becoming indistinct, 
riierefore, a man xvho wants to see Java at its 
b(“st and is not .afraid of .some rain shoukl see it 
in the west monsoon, or better still, in the months 
tollowing it (M.arch May), before the really dry 
sea.son, w luai the transparent air shows the colour 
elfc'cts of the luxuri.mt landscapi* to thi-ir be.st 
.advantage. 

Thunderstorms: Thunderstorms are gener- 

.dly ol liaapient occurrence in the .'\rchi()elago. 


heard on 322 days of the vaair, in the rainy season 
daily, and ex'en on most days in tlu- dry .season. 
It is hi-ard betwei-n .S and 6 in the afternoon on 
2.'>() days a year, but ne\a-r from 3- 8 .a.m. The 
numlier of days with thunder is less high at 
Batavia, but yet 6 times as high as in Holland, the 
numbers being 133 for Batax ia and 22 for de Bilt 
(Holland). 

h'ortunately tlu- d.anger of being struck by 
lightning seems to be n-latively small in the troll- 
ies. Though the cases of damage liy lightning 
are not at all rare, yc-t the effect of the lightning 
discharge's is geiu-rallx' not so serious as in the 
te'inperate I.atitudi-s. I he following case- may be 
nu-ntioiu-d as an (-xample. Excry year some 
Kanari trees, bonU-ring the famous axenue in the 
botanical gardens at Buitenzorg, are struck by 
lightning, d'his f)(-come.s appari-nt by the fact 
that tlu- h-ax'es ol some- of the- branclu-s wither and 
fall off; luivvewcr, neither the trees nor the 
branches die. In most case's the branches bud 
anew ,ift('r a month or longer. 

The Climate of Batavia and Bandung : W e- shall 
e oncluele this pape-r with some climatoleigical data 
of Batavia and Baiulung. Bataxia may be taken 
as a repre-sentatixe- of the xvarm coast plains, 
Bandung of the plateaus in the interior at moder- 
ate- height. 

rhe lu-at is very uniform at Batavia, the most 
sultry months lu-ing those of the monsoon change 
in the- first part of the year, April and May, which 
e-ount many a day wlie-n complaints abeiut the 
he-at are ge-ne-ral. During the remaining part of 
the- y<-ar, with tlu- e.xception of some days in the 
se-cond monsoon change, those- days are rare, anel 
lu-althy pe-rsons bear the- lu-at without eliscom- 
fort. As a rule, the- nights are- neit so cool that a 
bl.inket is ne-ecssary, with the exce-ption of the 
rainy we-ather in the- we-st meinseiem, ,enei the latter 
part e)f the- night in the drie-st perieiel eif the east 
nmnseiein, wlu-n raeliation lowe-rs the teinpe-rature 
more- than normally. The mean memthly xalues 
e)f air te-mpe-rature anel we-t-bulli tetnperature- in 
re-latixe humielity anel sunshine in %, and 
rainfall in millinu-te-rs are- gix t-n be-leixx . 

riu- nie-an elaily maximum eif te-mpe-rature 
xaries from 31.1 in Se ptember anel October, and 
28. "8 in Fe-bruary, the nu-an elaily minimum be- 
twe-en 23. '3 in April and 22. ‘ 1 in .August. The 
eeirre-sponding xalue-s feir the we-t-bulb te-mpe-r- 
ature- are- 26, 5 in .April anel 25. ‘'"3 in August feir 
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.114 1 

M2 

207 

1.19 

107 

96 

70 

42 

7,1 

114 

146 
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part ie ularly ein the- slope-s of the high meumtains. 
The seaseins nuist fax'our.able to tlu-ir fennuitiein 
are- the- meinsoein e hange-s, w he-n the- air ise alm anel 
relative-ly warm anel the- xe-rtical air curre-nts ri.se 
te) great altituele-s. 

By far tlu- greater part of the- tiumele-rstorms 
are- he-at thunelersteirms. riu-y are, e'einseejue-ntly, 
relative-ly simrt-lixeel anel eif relatixely small 
exte-nsiem. 

Ne-ar the- foeit of the high \-ole'anoes where 
nearly exa-ry afterne)e)n high clouels are- feirmeul on 
the- meHint:iinsieIe-s, thuneie-r is he-arel alme)st exery 
day. At Buite-nzeirg, feir instanee, thuneler is 


the- maximum, anel 22. 9 in April, 21. ‘4 in .August 
for the minimum. 

The gre-at unifeirmity in the te-mpe-rature xaria- 
tion from elay tet day allows e)f a thoreuigh accom- 
moelation te) the climate- with respe-ct te) clothing 
anel me)de- eif lix ing, anel it is preibably due to this 
that e ases of sunstre)ke are ce)mparatively rare. 

'riie winel is light .as a rule, there are well- 
eie-fine-el mon.seieiiis anel xvell-eiex’e-le)peel land and 
se-a breeze s. 'I he lanel breeze is hardly felt at the 
surfae'e, the sea breeze b!e)ws with fairly ge)od 
xigour, particularly in the- last memths e)f the dry 
seasexn, e-xe'e-pt exnly em very cle)uely elays. 
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In the months of April — October the rains are 
concentrated chiefly on the afternoon hours, and 
are rare in the morning hours. In the west mon- 
soon, however, the fairly freejuent rains in the 
morning not seldom give some trouble to persons 
going to their offices. 

Bandung, lying at 700 metres abov^e the sea, 
may serve as a representative of the Preanger 
Uplands, which constitute the fairly level central 
part of West Java, the height varying between 
500 and 700 metres. By its moderate temper- 
ature the climate difft'rs essentially from that of 
the low plains. 

In consequence of tlie sheltering influence of 
the surrounding mountains, the rainfall is rela- 
tively small on these high plains and they receive 
a greater amount of sunshine than corresponds 
with their height. The climate is praised gener- 
ally; it is cool but not too cold for people who ad- 
here to habits contracted under tropical condi- 
tions. 

Mean values of air temperature, wet-bulb 


temperature, relative humidity, sunshine and 
rainfall at Bandung follow here. 

The mean daily temperature maximum varies 
from 28. °7 in October to 26.° 1 in January, the 
mean daily minimum from 19. °2 in January to 
16.°7 in July and August. 

Though an air temperature of 22° and a wet- 
bulb temperature of 20° is by no means low ac- 
cording to non-tropical standards, the more or 
less oppressive sensation that is given by the 
Batavia climate, is entirely abs(‘nt at Bandung, 
at least in the conditions under which Kuropeans 
liv’e and work there. At this height above sea 
level one again begins to enjoy the sunlight in- 
stead of shutting it out as much as possible, as is 
done at Batavia. 'I'he morning is mostly clear 
and calm, though fog or low-drifting clouds are 
by no means rare. In the course of the day the 
cloudiness increases gradually. During the whole 
year the probability of rain is much higher in the 
afternoon than in the morning. 
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Volcanic activity has played an important part 
in the destiny of the Indonesian archipelago. It 
has to a great extent influenced the recent geo- 
logical history of the entire region and is re.spon- 
sible for its remarkable fertility. Without the 
decomposition of volcanic ashes, Java’s rice 
wonder would not have b(;en a reality nor Java’s 
population as dense as it now is. 'I’he high moun- 
tain tops have attracted the abundant rainfall 
and otherwise influenced Jav;i’s climate and 
vegetation. No irrigation would have been pos- 
sible without the volcanoes. 'I'hese giants 
dominate the majestic landscajje of Java, Suma- 
tra, and many of the minor islands. There are 
few scenes as beautiful as the Sand Sea, with the 
ominous-looking Bromo crater on one of its 
sides and the typical outline of the Smeroe, the 
highest mountain in Java, in the background. 

Beyond a doubt, the mysterious subterranean 
forces have always been a source of great interest 
to the local population. I'hey dreaded the terrific 
phenomena — the earthquakes, the showers of 
ash, the mudstreams, the hot clouds, the lava 
flows. They prayed to Allah for the protection 
of their lives and property. They learned to 
interpret the significance of the mountain’s 
activity; they became familiar with the sulphur 
emanations, the steaming wells, the fuming 


* Original contribution, especially Prepared for “Scienceand 
Scientists in the Netherlands Indies.” 


lakes, and the hundreds of other signs of volcanic 
life. The village elders knew how to predict the 
volcano’s behavior; they passed their knowledge 
on to the younger generation. 'I'hey were the 
first interested observers, the forerunners of the 
present volcanologists. 'I'hey preceded the 
trained scientists, the well-equipped students of 
the modern decennia. 

Scant and not very reliable data concerning 
the volcanic activities in Java prior to the six- 
teenth century have been compiled. It is known 
that in those days the country suffered from 
outbursts of the same volcanoes that have de- 
vastated it in recent times. After the Kuropean 
colonists — Spaniards, Portuguese, and Dutch- 
men — reached the archipelago, information, 
and that of a more reliable character, increased 
until in our titne a well organized Government 
Volcanological Survey has taken up the scientific 
study of tne volcanoes and is watching the dan- 
gerous ones. 

A most disastrous event was the immediate 
cause of the institution of this Survey. On May 
20, 1919, the contents of the Kloed crater lake, 
estimated at about ten billion gallons of water, 
were suddenly thrown out over the wall, mainly 
onto the southwestern slopes. Absorbing on its 
way the large quantity of loose material accumu- 
lated in the course of many years, it formed a 
tremendous flow of mud and rock which, moving 
with great velocity, reached the surrounding 





Fhe Bromo, aftkr an old French print; “Volcan du Broumo dans 
autour du globe de la Frigate la Th6tis et de la Corvette FEsp^rance . 
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plains in a very short time, devastateil the town 
of Rlitar ami several villages, and caused the 
death of 550 people. It was a repetition of an 
earlier disaster when a large flow (d mud from the 
Sineroe volcano destroyerl the town of Loemad- 
jang. 

Only shortly after this Kloe<l eruption in 1919, 
the Survey was instituted as a part of the Nether- 
lands Indies Bureau of Mines. Dr. G. L. L. 
Kemmerlini'i was its first chief. During the 
twenty-two years of its existence, or until the 
occupation of the Indies by th(‘ Japanese, the 
Survey lived up to the importance of the task 
laid out for it. V'olcanic life was studied thor- 
oughly throughout the Indies; useful observa- 
tions of many kinds were made; engineering 
works were planned and afterwards executed for 
the safety of the population; and a constant 
watch was lu‘ld over the treacherous individuals 
in the volcanic family. 

Many reports on volcanic activity have been 
written, and numerous puldicationson thissubject 
have been put out during the last twenty-two 
years. Kf.mmi:rli.ng, 'Paverni:, Nelmann van 
Padang, Escher, van Ivs. and .Steun have 
been the principal authors of books and articles. 
Wing Easton has given a number of valuable 
summaries of what has been achieved. Many 
of these studies have been published in the tri- 
monthly bulletin of the Netherlands E;ist Indies 
Volcanological Survey, issued in Bandoeng, 
Java, by the Government Bureau of Mines. 
The present article will condense some of these 
findings. 

'I'he work done by tlu; \'olcanological Survey is 
varied. Primarily, tin* Survey collects detailed 
information on vulcanologic phenomena, using 
it as fundamental material for a thorough stmly 
of volcanic activity, d'here is hardly another 
field of science w here the need for accurate data 
is comparable to the difticulty of experinumta- 
tion. A v(jlcanol(jgist has to travel a long and 
hard road before* he reaches his goal. He must 
not shrink fiami observing volcanic phenomena 
on the spot, often with real danger to his life. 
His task is to observe, measure, com|)are the 
variable signs of active volcanic life, and detect 
the laws which govern it. Occasionally, how- 
ever, he is asked t(; make actual use of his ex- 
perience and knowledge in telling civil service 
officials which ([uick measures to take in order 
to protect the local population from the threat- 
ening dangers. In exceptional cases he is calle<l 
upon to assist engineers in designing daring pro- 
jects for the more permanent protection of life 
and property. 

Lo(jking at a map of the Malay archipelago, 
one detects three bow-shaped lines of volcanoes: 

a. a lunK and practically unbroken row extends from 
North Sumatra over Java and the les.ser Soenda 
islands to the Banda archipclaKo; 

b. a second, but short ran^je is found in llalmaheira 
and the adjacent islands; 

c. a third line of volcanoes, bcRinning in North Celebes, 
extends over the Sangir islands into Mindanao. 

In .South Gelebes, there is a cluster of extinct vol- 
canoes which have no connection with other 
groups. The map accompanying this article 
shows clearly how the ninety-nine active vol- 
canoes in the Netherlands East Indies are dis- 
tributed. 

'I his distribution is closely related to the tecton- 
ic structure of the entire region. It i.s evklent 
that the yr)ung and active volcanoes are confined 


to the unstable area of the latest geological pe- 
riod. rhe junction of the circumpacific zone 
with the Mediterranean and South Asiatic 
mountain ranges of the Tertiary Age has made 
the Indonesian archipelago a wx'ak spot in the 
earth’s crust, where the possibility of volcanic 
activity is imminent. It is, however, important 
to observe that there is an outer row of Islands — 
Soembawa and d'imor where the magma has 
not briikeii through during the recent [leriod of 
mountain building, and that there is an inner 
row of islands which show many signs of vol- 
canic life. Brouwer, who has made a thorough 
study of this tectonic and volcanic relationship, 
explains the phenomenon by assuming two 
geanticlines in the southeastern archipelago, 
which show, with regard to the Australian con- 
tinental mass, the same characteristics as the 
successive folds of the experiments on moun- 
tain-building, with regard to the moving re- 
sistant iKxly. 'I'he overthrusting folds near the 
stable Australian submarine bank have de- 
veloped an increas(*d thickness of the crust 
which has a greater resistance to ascending 
magma. I'he simpler tectonic structuri; of the 
inner row' of islands facilitated the creation of an 
outlet for the magmatic pressure. 

It would be utterly impossible for the Service 
permanently to observe all volcanoes known to 
l)e active. Only those which are very active and 
which menace j)opulated districts receive con- 
stant attention from the trained ol)servers be- 
longing to the Survey’s personnel. Restricted 
funds and a consequently limited stalT make it 
impossible to include as highly eruptive a vol- 
cano such as the Doekono in the program of unin- 
terruptt'd (djservation. In its isolated location 
in Halmaheira no habitated places or other 
economic values are threatened l)y its numerems 
ash showers and lava flows. Occasional excur- 
sions are made to such live individuals. A con- 
sideral)le number of volcanoes in densely popu- 
lated Java or in adjacent islands, however, are 
subject to continuous or semi-continuous control 

Of outstanding significance to the scientific 
world at large during recent years has been the 
activity of Krakatau, located in the .Soenda 
Straits, between Java and .Sumatra. It has been 
carefully studied by the .Survey. Everyone 
knows that Krakatau startled the world by its 
phenomenal erupti(m in 1883. In May of that 
year, the first phase eruptive activity was re- 
l)orted. lCru|)tion continued with short pauses 
during the following months. In August it cul- 
minated in the disappearance of the Perwoebatan 
and Danan volcanoes and in the destruction of 
the basaltic Krakatau volcano. An immense 
underwater caldera was formed, and the southern 
half of the mighty cone with its bare perpendicu- 
lar wall was left as a somber monument to one of 
nature’s most destructive calamities. More than 
30,000 people lost their lives and extensive 
damage was caused. 

For more than forty years Krakatau was 
thought to be extinct. Scientists were greatly 
interested in watching how an i.sland which has 
been completely rolibed of its vegetation and its 
animal lilt* was furnished with a new flora and 
fauna. Their studies and conclusions have been 
published with the volcanological observations. 
Interest was again kindled when, two days 
before the close of 1927, old Krakatau showed 
new life. Submarine activity was observed first. 
Gradually, out of basaltic bombs, ashes, and old 




Figure 13. — Solfatara near the top of Mount Papandavan (West Java). — CourUsy Netherlands Information Bureau, New York City. 
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material, tlure was built a voli'anie ('one whic'h 
appeared above the surface on January 26, 
1928. It was subuK'r^ed again by surf action, 
but a year later it reappeared; it is still there. 
“Anak Krakatau,” the child of Krakatau, was 
born. 

From the first birth-pangs until it was thir- 
teen, the baby volcano has been closely watcheel 
by the e.xperts of the \ olcanological Survey. 
Fvery detail of its activity has been observed 
and recorded. Nuim rous excursions havt* been 
made, first to near-by \'erlaten-eiland at a dis- 
tanci' of relative safety; later, between eruptions 
and not without personal risks, to the active cone 
itself. A number of time's the island has be(“n 
carefully sur\'eyed and mapped and the con- 
stant change of its topography registered in de- 
tail. Neptune tri(‘d to reclaim part (^f his lost 
territory by attacking the new shore lim*; he 
succee'ded temporarily in breaking the crater 
wall. Shortly afterwards the then crescent- 
shaped island changed its appearance again; lU'W 
outbursts of bombs and aslu's closed the gap, and 
the crat(“r lagoon became a crater lake. 

Accurate soundings and astronomical Ix'arings 
have disclosed that Anak Krakatau lies about 
midway between the former craters of the IVr- 
boewatan and I3anan volcanoes, which disap- 
peared in 1883, and that it is situated near the 
rim of the gargantuan (aldera which rc'sulted 
from the catastrophic collapse of this volcanic 
group. 

When Anak Krakatau was l)eing built, the 
eruption products of the countless explosions 
went high into the air. Water and boml)S were 
thrown to heights of 4,0{)() feet and more. Dur- 
ing this submarine action the huge fountains of 
water formed a fantastic display. Later, when 
Anak Krakatau had risen from the deep and had 
become an islancl, the eruptions were charac- 
terized by black columns of eject(‘d matt'rial, 
ashes, and bombs. Most of these fell into the 
sea and were carried away by the heavy curri'iit ; 
however, even the larger bonil)s floated until 
they lost their gas content. On only one occa- 
sion was a flow of lava observed during the sub- 
marine stage; at least the water was illuminated 
from below, an effect which was strongest near 
the crater. Numerous other features which have 
greatly contributed to man’s knowledge of the 
mysterious and ominous forces of nature’s under- 
world have been observed, studied, and recorded. 

But Anak Krakatau, tlunigh vary spectacular, 
has been only (me of many subjects of study. 
The Netherlands Indies Volcanological Survey, 
during the twenty-two years of its existence, 
never ran short of material for observation. 
One feature, which was given an important place, 
and for g(K)d reasons, is the rise and behavior 
of lava plugs inside volcanic craters. 'I'he phe- 
nomen(m has been minutely studied in the Merapi 
crater, a unique example of plugs. However, the 
same feature has been (d)serv('(i in many other 
cases, and it appears mjt to be exceptional. On the 
contrary, it is a rather natural development. A 
plug is the result of the slow' rise of a tough mass 
of molten lava through a narrow crater passage. 
Its surface consists of a shell of solid material, 
cracked, by coolifig, into cohesive blocks. The 
hot and viscously fluid inner part occa.sionally 
bursts through the outer carapace and flows out, 
either into the crater bowl or, in case the plug 
bulges over the rim, along the slope of the vol- 
cano. Its vi.scouH character does not allow it to 


descend far, but parts of the.se lava-tongues often 
snap off and cause the much-dreaded avalanches 
and the a('('()mpanying hot gas and ash clouds. 

Except for that part of the survey which is 
more or le.ss pronouncedly morphological and 
structural, the studies mainly concc-rn features 
which are indirectK' connected with the magma 
and for that reason aia' mostly physical, chemi- 
cal, .seismical, hydraulical or meteorological. 
'Ihese an* the particular volcanic phenomena 
which hav'e been responsibU* for numerous dis- 
asters. Consequently, the Survay has spent 
much time and energy (jbserving tlu'se phenom- 
(‘na, interpreting them, and trying to find the 
means of prevvnting catastrophies. I'wo phe- 
nomena have been exct'ptionally important: 
mudstreams or “lahars,” and hot ash and sand 
clouds or “ladoes." d'hey hav(‘ be(“n the cause 
of many casualties and of extensive material 
damage in java and elsewhere. 

I'w'o active v'olcamx-s in central Java have 
demonstrated these significant features; the 
Kloed, w hi( h has an unfavourable reputation for 
its destructive nnidstreams, and the Merapi, hot 
.'ish clouds from which have annihilat(‘d many a 
life. In re('ent years these two volcanoes have 
been excellent fields of study, although the same 
phenomena have Ixon ol)serve(l on many other 
voh'anoes. 

The h(»t ash clouds, well-known from Mont 
PeEe in Martini(iue under the nanu' of “nueesar- 
dentes” and studied by A. Lacroix, received par- 
ticular attention during the eruption of Merapi 
in 1930 1931. The Merajji studies have rev(>aled 
that these ash clouds or “ladoes,” as they ar(' lo- 
cally ('ailed, are masses of rapidly expanding su- 
perheated steam and other gases which, by their 
int(*nsiv(‘ turbulence, are able to carry a mixture 
of coarse and fine material far into the lower 
country. It is of great imp<.)rtance for the futuia; 
prote(’tion of the p('ople living on its slopes to 
know whether the catastrophic r(‘sults of the 
“ladoes” in those years w(‘r(‘ caused liy a pri- 
mary direction of downward slanting eruptions, 
as, according to l.Av KOix, was the case w'ith tlu' 
“nue('s ar(l(“ntes” of Mont Pelee in 1902, or 
whether the destruction came from the gases 
escaping from the descending masses ol hot 
material. In the former cas(‘ the northwest, 
west, southwest and souih slopes of the V'olcano 
would be unsafe for a distance of approximately 
six miles from the top. In the latter case the 
course of (h ep ravines and the existem e of high 
ridges could be a great protection. 

During the eruptive phases of 1930 and 1931 
many “ladoes” were obs(*rved l)y a number of 
trained voh anologists. Their findings have been 
discussed by Escukk, Kkmmkrlino, (}rani)- 
JKAN, Lacroix, and Nkumann van Padang. 
Although the writers on the subject do not con- 
cur ('ompletely in their opinions, it seems probable 
that both types of clouds played a r61(‘ in the 
destructive activity of the Merapi during these 
months. During the Merapi eruption, (jRAND- 
JKAN observed the “nuee ardente d’explosion 
dirige,” the prototype of which caused the Mar- 
tinique disaster, and described it in detail. He 
saw several “flashes,” originating from the lava 
at the top, directed downwards and consisting 
of gas shots, rapidly expanding into voluminous 
clouds. In his opinion the gas pressun* within the 
viscous pr(jp of lava which was pressed from the 
crater became so great that the lava exphxU'd 
at its weakest point and gave birth to a flashing 





Figl-re 15. — Mount Merapi and the destruction by l.adoes i'eight areas' in December 10.^0. (From VulkanoL Meded.. 











Figure 16. — The crater lake of the Kloet volcano. A tunnel lias been constructed to carry the water away 
above a certain level. {From “Java seen from the^Air”.) 
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tuMiii of which carried parts ol the blasted 
la\a. 

There seems to be suiticient evidence, however, 
that nunii-rous “nuees ardentes d’avalanche” 
have caused much more damage than the cloud- 
type just described. 'They are the bursts 
from lava fragments crushed on their way down- 
ward. Ni:i mann' van Badang tells of a thun- 
dering flow of hot stones and sand which he saw 
descending a steep ra\ine close to thi* observa- 
tion post of the Survi'N at Maron. No “mice 
arilentc," no hot flow of gasi'S preceded this ava- 
lanche, but a cloud of sand and aslu*s lagged ap- 
proximately a mile and a hall behind it. He also 
records the important fact that most of the 
damage was found near and on both banks of the 
deep gullies, (‘specially where these gullies 
changed their course. rh(‘ ash clouds did nr)t fol- 
low the curves but continued at each bend in tht‘ 
original direction. 

NictMANX VAN Badang obseivTd that ex- 
plosions in the mass of lava caused the formation 
of clouds of pine-trei^ shap(‘ and the ejection of 
lava fragnu'Uts which d(‘scended at great speed 
ahead of the cloud. A flow of red-whitish ma- 
terial from the explosion point followed, accom- 
panied by white and dark brown balls of v’apors 
which rotated in diflerent diri'Ctions. 'This mass 
of dust and gas, rcsemliling an emulsion, Irawlled 
downslope at an estimat(‘d vehxity of 250 feel 
per second. After the cloud had clearc'd away, 
its path was littered with white dust and several 
pieces of r(xk. Loud rumbling was heard pre- 
ceding these “laiUxs.” 

Analyses of gas samples tak(‘n from tin* hot 
“ladoe” material have rev'ealed an unexjX'Ctedly 
high percentage of carbonyl sulphide in these 
gases. Some samples contained more than three 
per cent (.)f this unusual compound. It is as- 
sumed that partly charred timber and sulphur 
present in tlu* volcanic piaxlucts could combine 
at the existing temperatures. Sinc(‘ the minimum 
formation temperature of ('arbonyl sulphide is 
400° centigrade, and trees were not completely 
charred or burned, it is cstimatc.-d that the tem- 
perature of the “ladoe" had been approximately 
450' centigrade. This gas may have been the 
cause of the numerous explosions which occurred. 

The accompanying photograph shows clearly 
the course of the destructive avalanches and the 
scorched path of the hot clouds. 4'hirteen v il- 
lages were entirely destroyed and twenty-three 
were seriously damaged. More than 1350 
lives were hjst; approximately 2100 animals were 
killed. 

It has been a great disappointment to the per- 
sonnel of the Volcanological .Survey that so 
serious a loss of life could not havt; been pre- 
va-nted, especially since Mount Merapi is the 
only volcano of its kind where an eruptiejn has 
followed years of regular observations. Its ob- 
servers were at their post on the .sloj)e of the vol- 
catuj. They showed great courage and did what 
was humanly p(jssible to warn the authorities 
and population of the forthcoming dangers. 
A number of macrotremors registered on the 
seismograph had indicated the possilnlity of an 
eruption, ('ontrary to the current ideas among 
volcamdogists, the eruption did not at oncer set 
in at full strength; tlu* catastrophical eruptive 
phase came later. 4'he lava of Mount Merapi 
at first came slowly out of the mountainside and 
flowed downward. Bart of it was a stream; part 
of it crumbled off and was destroyed by small 


local explosions. d'wc'Uty-three days after the 
magma had made its appearance, the first ash 
cloud came rushing down one of the raviiU'S and 
extended a distance (jf live miles. The next day 
the catastrophic “nuee ardente" came down and 
reached the tmormous length of seva-n and a half 
mill's. 

(ieneration upon generation of laborious javai- 
nese have plowed, planted, and harvested the 
fertile rice fields on Mount Merapi’s slopes. 
Their acquiescent attitude towards acts from 
Above makes them accept the tragic reality 
of vaflcanic danger more easily than Western 
people do. 'They are also scejitical about the 
wisdom of Western science and ingenuity and 
are difficult to convince that an I'arly evacua- 
tion of their belov'ed villages and abandonment 
of a few personal belongings, are the wisest things 
they can do under the circumstances. As sixin as 
the danger has passed, there is hardly anybody 
who can prevent them from returning to the dan- 
ger zone and from repairing the damage to home 
and field. 

Nev(‘rtheless, in 1934 many villagi'rs showed 
that they had learned their lesson by obeying 
when they were ordered to leave. In one case it 
was in the wry nick of time, for twenty minutes 
later the singeing ash cloud rushed through the 
“dessa" and nothing luit scorched earth was 
left, 'riiis ewnt certainly should have giv'en the 
population some faith in the preventive meas- 
ures of the Volcanological Survey. This faith 
will undoubtedly facilitate the Survey’s task in 
the future. However, the trickiness of the vol- 
cano may annul the now existing but still feeble 
confidence in the predictions of the volcanolo- 
gists. 

Dr, Kkmmi.RLIM; has given a very detailed 
description of the “lahars" which have been S(.i 
terribly destructive during and after tlu* 1919 
eruption of the Kloed. He has clearly pointed 
out that these “lahars" are of twa) types: the 
eruption type or hot “lahars" and the common 
type or cohl “lahars." 

The history of Mount Kloed’s activ'e life has 
revealed that the crater lake has been thrown 
out at each eruption. 'Through all ravines 
originating near the crater, great masses of hot 
mud and sand descended into the fertile low- 
lands, although the volume of these masses 
varied greatly. It has been shown, howev'er, 
that the combined effect of the repeatedly oc- 
curring cold “lahars," which used to wash (he 
accumulated loose material down along the 
slopes of the volcano with every heavy rainstorm, 
has been more serious than that of the occa- 
sional hot ones. Barticularly during the first 
years following a new eruption the tonnage of 
material which is transported to the plains sur- 
rounding the volcano is enormous. 

It should be borne in mind that the "lahar" 
phenomenon is genetically connected with the 
strato-type of volcano, which consists partly 
of loose volcanic prijducts easily eroded by the 
heavy tropical rains. It is further olivious that 
a scarcity of vegetation promotes the formation 
of “lahars." ('onseipiently, the danger of cold 
“lahars" increases immediately after each erup- 
tion, since part of the vegetable life on the vol- 
cano's slopes will have been destroyed. 

As Kkm.mkri.in(; pointed out, it depends 
greatly upon the amount of water inside the crater 
at the time of the eruption, whether a real mud 
stream will flow down the mountain’s slope's or 
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whether an ash cloud will result from the volcano’s 
activ ity, or perhaps both phenomena occur. 'I'he 
upper layers of water in tin* crater will be thrown 
out without a sufficient rise of temperature to cause 
a rapid evaporation of this water. At the bottom 
of the crater, howev(a‘, this water will b(* heated 
and transformed into steam, with the result that 
th(‘ freshly ejected material will form a ch)ud of 
ashes or a “nuee ardent(“.” The latter will not 
have the devastating effect of the Miaapi 
clouds previously described, because th(“ Kloed 
crater is wide and has no l)luj.; bufyiny ova-r the 
wall. 'This bufeiny plu^ is tyi)ical of the Merapi 
and essi-ntial for the formation of lava ava- 
lanches and their accomi)anyiny “ladoes.” 

This important fact has made the authorities 
(hcide to take steps permanently to drain the 
KhKal’s crater lake. A difficult task was laid 
on the shouklers of those who had to carry out 


this seemingly fantastic idea, which included 
the drilling of a system of tunnels through the 
side of this active volcano. Many difticulties 
had to be overcome, but the staff of tin* Govern- 
nxait Bureau of Mines succeeded. Ever since 
the completion of this jof) the crati'C lake of 
Mount Kloed has been of minor dimensions. A 
future eruption will provi' whether the i^opula- 
tion has benefited from this coijperation of vol- 
canologist and engineer. 

'The Japanese inv^asion has interrupted this 
iinjKirtant scientific work, which was of great 
prai'tical significance. But thi* time will come 
when Dutch and Indonesian volcanologists 
mount again their remote and often dangi'rous 
observation posts and continue their task for the 
bimefit of this beautiful tidpical country, its 
population, and tin- world at large. 


ivvin riQUAKikS IN Tiiih im:tiii:i{l\M)s indjks 

hy Lieutenant Colonel C. P. Brest van KemiuvN, h^nj?. (Delft) * 
n. i\clh. Indies Army Kmjineers 
fransUded hy II. Sta« FKi;n, I’h.D. 
llcsearch Associair in (icoUxjy, Shinford I riicersily, ('nlifornia 
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'I'hree tvpes of carllnjuakes can be distin- 
guished: those caused first l>.v structural move- 
ments, second b\’ violent eruptions of volcanoes, 
and thiril by the colla[)se of abandoned mines and 
subterranean caves. Tectonic and volcanic 
earthqtjakes are nearly exclusivel)' restricted to 
geosvnclinal areas, where at present the earth 
crust is in the process of folding, faulting, rising, 
or subsiding. .Such a region is represented by 
parts of the Netherlands ICast Indies, where the 
Alpine-Himalayan geos>'ncline merges into the 
circum-pacific moving bell. 

'The following lines present some earllnpjakc 
|)roblems in the seismic regionsof the N.E.l. and 
tlieir relation to its inhal lil ant s. 

It is obvious that the buildings in tho.se regions 
must lie constructed in such a w.ay as to with- 
stand the effect of sev ere shocks in order to avoid 
loss of life and property. Architects and engi- 
neers reipiire accurate information on the move- 
ment of the ground during previous earthquakes. 
This information consists mainly of the maximum 
acceleration, the amplitude, and the period of the 
mov ements. 

d’he maximum acceleration or intensity of (he 
ex()ected movement of the eartli’s crust is indi- 
cated on (he attached map (I'ig. l>y zones of 
different intensity. This map has been compiled by 
Dr. II P. Bkrlaof., scientific collaborator of the 
Koval Magnetic and Meteorological (Observatory 
in Batavia and the writer. The tiles ol the ob- 
servatorv supplied abundant information regard- 
ing earthquakes in (he N.E.l. during the last 
-150 years. 

* Tl>e folIowiiiK article is a tran.slation of an account, put)- 
lislicd in the N aluurwet. Tijdschn'fl voor Nederl. India 
I (January 1942). Dr. 11. Staucfer, who kindly pre- 
pared the translation and supervised the rcdrawiiiK (with an 
l-iiRlish text) of the map accompanying this account, has 
kre Illy re luced the lir.st part of the original article as thi.s 
deals with earthqu.akcs in general. The parts referring to 
the Nellierlands Indies are, however, given in full. 


The locations of the epicentra, depth of origin, 
and di'pth of se.abottom have been taken from 
majis ^ and 5 of (he “ .Atlas van Tro{)isch Neder- 
land" published in 1958 bv' the Royal Nether- 
lands (_ieograi)hical Societv in cooperation with 
the 'I'opographical Serv'ice of the N.E.l. 

The inhabited places are shown on the map by 
small black septarcs to differentiate them from 
(he black circles which indicate (he locations of 
the epicentra of the heavy earthquakes. The 
zones of intensitv' are shown graphically by dif- 
ferent patterns with the maximum intensity of 
movement to be expected. It must be remem- 
bered that the area of maximum movement of an 
earthejuake is very small compared to the total 
surface where the movement can be ob.scrved. 

The coastal areas where seismic tidal vvav^es 
can be expected are also shown on (he map. 

As indic.ited by the map the gcosynclinal 
ocean-bottom along the west coast of Sumatra, 
south coast of java and Lesser Soenda Islands 
reaches a maximum depth ot 7000 meters, while 
on (ho.se islands steep and high mountains occur, 
such as the Barisan in Sumatni and mountains 
along the whole length of Java. In such a deep 
.sea and high coastal area the map shows a max- 
imum of epicentra; the most destructive earth- 
quakes occur here. 

In the area of the Banda Sea, structural move- 
ments of the earth’s crust have resulted in the 
forming of a structural graben, wherein’ this 
small water body reaches a maximum dejith of 
7000 meters. Conseipiently, the islands in this 
region, Alor, Wetar, Leli, Babar, Tanimbar, Kai, 
C'erani, Ambon, and Bocroc, are centers of .seismic 
activity. Especially the tliree last-named islands 
are often subjecteil to violent eart hqu.ikes. In 
addition, frequent destructive earthquakes have 
been recorded from North Celebes, including the 
whole northern peninsula and a large jiortion of 
central C'clebes. Furthermore, the northern -most 
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peninsula of Ilalmaheira and the northern part of 
New (iuinea also belong to the most active seis- 
mic regions in the N.E.l. To the north of Celebes 
extends the C'elebcs Sea, 4800 meters deep at a 
distance of 100 kilometers from the coast. Some 
mountain ranges in New (iuinea are over 4000 
meters high, while to the north, only 15 kilo- 
meters from the \ ogelkop and Tanah Merah Bay 
the Pacific Ocean reaches a depth of 2000 meters, 
which increases to 4000 meters near the equator. 

Along the east coast of the Peninsula of .Ma- 
lakka, in the residenc\' of Dutch West Borneo, in 
British North Borneo, and in southern New 
(iuinea are large areas free from earthquakes. 
Presumably those areas were folded ami uplifted 
from the early geos\ lu linal sea in older geolog- 
ical periods, but are at present structurally and 
seismically inacti\e. 

In using this map it should be remembered that 
the z<.)nes of intensity are l.)ounded by lines, but 
actiKilh- those zones merge gradually into each 
other. As a matter of fact, there are transition 
zones estimated 40 to 50 kilometers wide and the 
axes of these zones would be represente<l b\ the 
b()imdar\' lines of our map. 

The maximum horizontal accelerations as 
shown on the map were calculated by using the 
deduction of intensity grades according to the 
scale of Cancani or Kossi-Forcl to values for hori- 
zontal accelerations. The accurac)' of the results 
according to this deduction is only approximate, 
as use can only be ma<leof rather incomplete data. 
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(For further details I refer to “ De Ingenieur in 
Ned. Ind. 1946, no. 9, p. 1204”). ( onsequently 
the attached seismic map can only l)e considered 
as a preliminary one. 

The accurate information about the movement 
of the ground which the engineer must have in 
order to plan his buildingsand other constructions 
is obtained by instruments none of which are as 
yet used in the N.F.l. In other countries with 
frequent earthquakes such as Japan and Califor- 
nia, those instruments have already been in oper- 
ation for about ten \ ears. 

The few' seismographs in the Netherlands In- 
dies Archipelago are very sensitiv'e for micro- 
seismic movements, but useless for recording 
violent earth shocks with near epicentra. In 
this case the needles are thrown outside the re- 
volving cylinders and the registration of the 
earthquake becomes impossible. 

It is imperative that in the densely-populated 
areas of the N.E.I. a number of seismographic 
stations should be constructed, where destruc- 
tive shocks also can be recorded. F.u'h station 
should be provitled with three seismographs, 
orientated N -S, F -W, and vertical in order to 
register the amplittide and periods of the move- 
ments. Further, an accelerometric seismograph 
is recpiired to record the maximum acceleration. 
.Ml in.struments shouUl be constructed in such a 
way that even during heavy cartluiuakcs they 
will continue to function normally. 


DIVEKSITV AND UNITY IN SOUTlIEASr ASIA 

hy 

Jan 0. M. Broek, Ph.D.* 

\saoi iale l^ntffssor of (Icotjraphy, University of Unlifornuu Ihrkeley, 

Untif.: formerly, Ueseareh . t.s.vw., Inst. Pneijic Hetalions; sornelinie ti‘- 
soeiale. Navy Sefi(H>l for Military (jovernment, Uolunihia Uriiversily, etc. 


The first half of the 1940’s may prove to be the 
most momentous i)eriod in the history of South- 
east Asia. At the beginning of this decade the 
lands between China, India, and Australia were, 
with the excei)tion of the buffer state Thailand, 
under the direct control of Western nations. 
Then, in a few months, the 150 million inhabi- 
tants of this region were brought under the rule of 
Japan. Will the expulsion of the Japanese mean 
a full turn of the wheel of fortune, a return to the 
situation of 1940? Obviously not; the war has 
brought such changes in economic, cultural, and 
political relations and mental attitudes, in the 
Ivast as well as in the West, that a return to the 
status quo of [)rewar \ears is not only undesirable 
but impossible. 

The colonial question is therefore of greater 
imiKjrtance than ever. It is perhaps to be ex- 
pected that the discussions should center on the 
subject of fM)litical independence, but it is unfor- 
t unate that this topic proves so absorbing that 
little attention is being devoted to equally impor 

* Reprinted, with kind permission, from the (ifographicul 
Review ,t4:175-iy,S (ty44). -The maps contained in this 
article are based on material collected for a re.search project 
on .Soulhca.st Asia financed hy the Rockefeller foundation 
and the Cooliclkic foundation and sponsored by the Ameri- 
can Council of the Institute of Pacific Relations. Copy- 
right. 1044, hy the A merit an Ceographital Society of New 
York. 


tant economic and social issues. The ant icolonial 
tradition in American history naturally expresses 
itself in a strong emotional protest against the 
existence of dependent areas. This attitude can 
be a powerful lever for progress if it is understood 
that we are dealing here not w ith a fort uitous and 
immoral political relationship but with a deej)- 
rooted cultural and economic complex. The colo- 
nial relation is essentially one form of the accul- 
turation p>rocess, and as such it is a transitor\- 
phase. It was as a dependency of Rome that 
Western Europe was “exploited,” but also en- 
riched, by the more advanced Mediterranean 
civilization. In time it threw off the Roman yoke, 
and eventually it surjfassed the old Emifire. 

Southeast Asia is now' in the stage of “imperial 
devolution.” The preoccupation with the politi- 
cal aspect f)f this process obscures, however, the 
problem in its totality. If one looks at Thailand 
or at some of the republics of troi)ical America, 
it is plain that for the masses a higher standard of 
living and more democratic jfrocedures do not 
automatically result from political sovereignty. 
The Philippine commonwealth, while moving rap- 
idly to political independence, has remained eco- 
nomically dependent on the United .States, In 
the other parts of .Southeast A.sia prosperity was 
not based so overwhelmingly on the right of free 
access to one market, but collectively these lands 
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were in the ‘vinie position to the Western coun- 
tries as the Philippines were to the United States. 
Japan granted “independence” generously all 
over vSoutheast Asia, l)ut at the same time it in- 
sisted on a “co-pr()spcrit\ sphere” in which, obvi- 
ously, it would rule while t he native])eoples would 
remain the hewers of wood and drawers of water. 
In turn the Western nations have attempted to 
counteract Japanese propaganda strategy by also 
making political promises. Thus we may antici- 
pate the strange iihcnomenon that after the defeat 
of Japan the amliition of the native |)eoples for 
{)olitical freedom will be stronger than e\er but 
their economic dependence on the Western na- 
tions will be the suirne, if not greater, than before. 
This divergence of political ideals and economic 
realities will be the most baffling problem of post- 
war tropical Asi.i. 

A one-sided approach, focusing on political 
doctrines, must inevitably lead to disillusionment . 
dhe peoples of the liberated countries will dis- 
cover that inde[)endence has not diminished the 
need for markets, ('apital, and trained personnel 
and that it has not solved the problem of security. 
.■Xnd the .American people, once again, will l)e dis- 
mayed by the persistence of evils that were sup- 
posed to disappear when this war for freedom had 
been won. 

It is often assumed that independent so\'er- 
eignty for all peoples must be the ultimate aim of 
a just world order. Yet the Soviet Union, with 
its great variety of peoples, shows a markedly 
ditTerent, and apparently satisfactory, solution 
on the basis of equal j)art nership. We cannot a 
priori rule out the po.ssibility that some peoples 
of .Southeast Asia may i)refer a similar interde- 
pendent relationship. However, whether the 
future is to l)e one of ecptal partnership or of inde- 
pendenc'e, there must be a period of preparation 
before such adult .status can be attained. The 
roads to this goal as well as the time recpiired to 
reach it will differ for different peoples, deixmding 
as much on their social-economic structure as on 
their political cohesion. 

These considerations are all too often forgotten 
in the oratorical demands for freedom now and 
everywhere. Modern means of communication 
have made the earth a unity, but they have not 
created uniformity. The recent distovery that 
the earth is “glol)al” does not change the fact 
that peoi)les are first of all a piart of their local cul- 
ture pattern, each with its own interdependent 
relationships of man to man and man to nature, 
its own traditions, institutions, and ways of mak- 
ing a living. Terms such as “democracy,” “self- 
determination,” and “independence” receive 
their meaning from local experience, not from 
global charters. Instead of offering universal, 
ready-made schemes that are likely to prove mis- 
fits, we must analyze the specific regional prob- 
lems and lay plans accordingly. 

Regional Diversity in Southeast Asia: In 

recent years various plans have l»een advanced 
to fu.se the former dependencies into one or 
two [)olilical units administered or supervised 
by an international authority or mandatory 
power until the countries are ready for complete 
self-rule. ‘ Ou'l^e aside from other difficulties, 
such schemes do not take sufficient account of 
the diversity of Southeast Asia. 

‘ .Sec, for instance, “Tlic United .States in a New World, 
II: Pacific Relations." Forlune, Supijlcnient, August, 1942; 
Ki,v Uci.Hr.KTsoN: Total I'cacc. (larden City, N. Y., 194.}, 
C3i)ccially i)i). 32.} 334. 


The natural environment shows a great variety 
of conditions. The dominant fact is the fragmen- 
tation of the lowlands by either seas or mountains. 
Great plains at one time existed where we now 
find the drowned Sunda and .Sahul shelves, but 
(he present plains beyond the anqihibious coastal 
swamps arc relatively small. Within the low'- 
lands there are stnjiig contrasts in soil fertility.* 
The best soils are those derived from volcanic de- 
posits, These are found along the inner curve of 
the great southern island arc, from Sumatra east 
to the “fishhook” around the Banda .Sea, and in 
the northern arc (part of the Hast Asiatic island 
festoons) running from h'ormosa through the 
Philippine Islands south to northern Celel)es and 
Halmahera (Fig. 20). 

Ill contrast, lirilish Malaya, Borneo, and west- 
ern New (Viiinea are nonvolcanic; moreover, the 
heavv equatorial rains have thoroughly leached 
the soils, limiting the range of suitable crops and 
resulting in lower yields than in the volcanic 
lands (Fig. 21 ). 

Burma, Thailand, and French Indochina have 
no active volcaiuu's, and their alluvial deposits 
arc on t he whole less rich t haii t ho.se of, say, Java ; 
on the other hand, their soils arc less leached than 
those of the eijualorial zone. 

.Settlement, largelv determined liy the search 
for wet rice fields, retlects (hose differences. The 
poimlation is highly concentrated on (he alluvial 
jilaiiis, except those of New (biinea, Borneo, 
.Sumatra, and Malaya, where swamps or leached 
soils prevail (l-dg. 22). I'Atenial forces have ac- 
centuated rather than smoothed out the con- 
trasts. The C'hinese arts of ilike building and 
intensive farming have enlarged the canning 
capacity of the Red River della and the Annam 
coast; Java and Luzon, the most favored islands 
of Malaysia, have become centers of colonial de- 
velopment and have seen their populations in- 
crease lenfohl since the beginning of the nine- 
teenth century. In the.se three areas populatifui 
pressure h.is reached t he danger point . In Lower 
Toiigking and Java the average density to a 
square mile is about 1000 people. In central 
laizon it is 600, but unsatisfactory conditions ol 
land tenure add to a [iressure that otherwise 
would seem comparatively moderate. 

There are signs, however, that the peak of con- 
centration has been reached. The census figures 
of recent decades indicate — even if ample allow- 
ance is niatle for i^rrors in enumeration that 
the average annual rate of jiopulation growth has 
been much higher in certain sparsely i)oi)ulated 
areas than in tlie traditional cores (Fig. TI). This 
is not to say that the trend is toward an even 
distribution throughout the region; even a small 
absolute increase in numbers in an almost 
empty district will result in a substantial percent- 
age of growth. It does mean, however, that the 
spread of modern civilization, in such forms as 
roads, hygiene, or development of resources, 
raises some potent ially favoralile areas to a higher 
level of op|)ortunity, either for the local jiopula- 
tioii or for immigrants. The high rate of increase 

* Iv. C. J. Moiir: Climate and Soil in the Netherlands 
Indies. Bull. Cr.lanUil Insl. of Amsterdam, Vol. 1, 1937" 
I93H. i)p. 241 -251; idem: Ue hodem der Irnpen in iiet alne- 
nieen, en die van Nederlandsch-lndic' in bet bijzondcr, 2 
vols. (in 6 parts). Koninklijke Vereenininf: “ Koluainal In- 
slituiU'' Medcdeflint' No. m, Afd, Handelsmtiseum No. iz, 
Ani.sterdani, 1933 193H (translatefl by Rohkrt L. Picn- 
DMtTON 1944; "The Soils of Ivinatorial Regions, With 
Particular Reference to the Netherlands East Indies." 
Edward.s Brothers, Ann Arbor, Mich.). 
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in southern Sumatra and, especially, in Min- 
danao reflects the immigration of Javanese and 
Filipinos respectively, in western Malaya and 
eastern Sumatra around Medan the rate is also 
strongly influenced by iminigration, but here 
most of the immigrants have been “birds of 
passage" who arrived in large numbers during 
the boom years of rubber estates and tin mines 
and left in times of depression such as the early 
1930’s. Elsewhere the high rates ()f growth, if 
not the result of erroneous census estimates, seem 
to be largely caused by increase of the lo<'al pop- 
ulation. 

It should be repeated that the sparse settlement 
of, for instance, the plains of Borneo and New 
Guinea is no accident; their carrying capacity is 
inherently lower than that of the present areas of 
concentration. Proper regard for the rights of 
the local populations demands extensive reserva- 
tion of aralfle lands for their future needs. This 
means that the area available for resettling the 
surplus population of the present crowdecl dis- 
tricts is much more restricted than would apj)car 
at first glance. It underscores the invalidity of 
Japanese claims for living space in these southern 
regions and serves as a warning against schemes 
for colonization b\’ European refugees after the 
war. 

The racial distribution also reflects the natural 
environment. The rugged and heavily forested 
uplands act as barriers between the lowlands. 
This is particularly true of the mainlattd, where 
north-south ranges have imposed a linear pattern 
on the migrations. In the archipelago the sea 
has acted as a link rather than as a barrier, so 
that here we find a more nearly concentric pat- 
tern of coastal and int erior peoples. The con.secu- 
tive eastward migrationsof diflerent racial grou|)s 
have all left their mark on the region, from the 
oldest recognizable clement, the Negrito, in re- 
mote jungle retreats, to the latest, an(l dominant, 
group of Mongoloid peoples. Of more signifi- 
c.ance for the postwar world, however, are the lan- 
guage groups, because these are an important 
factor in the pattern of nations, existing or 
emerging, in .Southeast Asia (Fig. 24). 

The isolated valle>s of the Irrawaddy, the 
.Menam, the .Mekong, and the Red River and the 
narrow coastal j)Iain of Annam have served as 
migration routes, as cultural cores, and as politi- 
cal key areas for, respect ively, the Burmese, Thai, 
(Cambodians, and .'\nnanicse. The numerous 
migrations and cultural impacts have created a 
highly complex situat ion. The early settlers have 
either been absorbed l)y the later groups or been 
pushed into the uplands. The Mon- Khmer 
peoples now appear as fragments all over Further 
India, their once solid hold on the region ripped 
apart by invasions of Burmese, Thai, and Anna- 
mese. The continental offshoot of the Malayo- 
Polynesian language group in French Indochina 
(the (?ham and related pco})les) now lives on as 
a much reduced group in the mountain reftige of 
the central Annamese range. The most recent 
immigrants seem to be the Miao-Yao tribes, who 
have been moving into the northern part of our 
area during the last centuries, probably under 
I>ressure of the Chinese proper. 

In contrast with the extreme complexity of the 
mainland, the island world is rather simple in its 
basic language features, demonstrating again the 
unifying function of thesea. Over the entire area, 
from the Malay Peninsula northward to include 
part of Formosa and eastward to include the 


Moluccas (with the exception of northern Ilal- 
mahera, of “Papuan" speech), the languages be- 
long to one common stock, the so-called Malayan 
division of the Malayo-Polynesian group. 

Within this division there exist, of course, a 
multitude of languages: in the Philippine Islands 
there are at least 60 different languages and dia- 
lects, and in the Netherlands Indies some 25 lan- 
guages and about 250 dialects are reported.'' 

The social craz>' quilt we see today in .South- 
east Asia is, however, only partly a result of the 
wanderings of W'hat are now considered the in- 
digenous peoples. One can go even further and 
say that the differences between them would be 
rather small had it not been for the impact of 
outside forces, first of more advanced (Iriental 
civilizations, later of the Western world. 

Before the Westerners found the way to tropi- 
cal Asia, it had l)een for centuries a “colonial 
area " for both Hindus and Chinese. That meant 

just as it tloes today — on the one haiid ex- 
ploitation by profiteering merchants and tribute- 
seeking conquerors, but on the other hand ( ul- 
tural enrichment, whether directly through active 
proselytizing or indirecth through imitation and 
adaptation. It was particularly the Hindu ex- 
pansion in the early centuries of our era that in- 
troduced to the primitive, pagan, tribal societies 
of Southeast Asia the higher forms of religion, 
philosophy, literature, architecture, and politic’al 
and social organization. 'I'he temples and palaces 
of present-day Burma, Thailand, and Bali and 
such classic monuments as Angkor in C'ambodia 
and Borobudur in Java are symbols of I he mighty 
impulses that came from India. These cultural 
.a<lvanccs were fairly strong in the lowlands but 
weak and retanled in the uplands The cultural 
influence of China was, on the whole, limited but 
predominates among the Annarne.se in the coastal 
area of French Indochina; here Confucianism, 
Buddhism, and ancestor worship mingle in true 
Chinese fashion and the Annam court and the 
mandarin bureaucracy bear clearly the stamp of 
Chinese tradition. 

Eater, about the fourteenth century, another 
outside force, Islam, made its impact on the re- 
gion. Although its source was in the Near East, 
the new religion and its concomitant social- 
economic tenets were carried to the Indies by 
Mohammedan merchants from northwestern 
India. It spread .steadily from the trade centers 
along the .Strait of Malacca eastward and north- 
ward, and by the time the Portuguese arrived, 
Islam was dominant in the coastal regions of the 
Indies and had pushed north as far as Mindanao. 

The political upheaval caused by the advent of 
Islam no doubt facilitated the penetration by Eu- 
ropeans, who could play the contending factions 
against one another. And, more important, the 
geographical limits of Islam at the time of the 
European invasion go far toward explaining the 
present peculiar position of the Filipinos in .South- 
east Asia. It is well known that Moslems are vir- 
tually immune to Christian missionary activity. 
S|)anish colonial policy, which placed much stress 
on the spreading of the Christian faith, was very 
successful among the animist population of the 
Philippine Islands (except for the remote moun- 
tain t ribes) but was never able to convert the Mo- 
hammedans of Mindanao, Palawan, and Sulu. 


* Census of the Philii)i)ine8, 19.t9, Vol. 2, p. 333; “Atlas 
van Tropisch Nederland," Koninklijk Nederlandsch Aard- 
rijkskundiR Cienootschap in collaboration with the Toi)o- 
jcrafische Dienst in Nederland.sch-lndit?, 1938, Sheet Qb- 




s were calculated for adminltrative districts «f Southeast Asia the year 1940 or 1941 was 

stance, the rather low density of the Annam coastal rS wh^re i r'^ sake of uniformity explains, for in- 

rrowded coastal strip. The scale of the map rerjuired. of course some ceneraS^^^^ sparsely settled uplands adjacent to the 

^ttes (Tonxking, Cochinchina, Java). Cities, where thev formed sen^nte there were many small districts with differing den- 

of Philippine Sialistics, 1940 p 1- Malayan Y' ear Bonk were included in the adjacent districts. — Sources; 

Indies] 1930 (figures (if this census were muUiplL’db^^^^^ 182-194; Verslag 

r ^ ^fituese and Other Foreign Asiatics” to obtain the 1 040 a ^ P^'Pulation. 1. 1 3 for “ Kuropeans,” 

Of lL~ i‘e?' 193.3-1935 and 1936-1937. pp. 71-72 and 50-51 (estimate 1^4? on rate Year 
<'t India. 1931. Vol. XI. Burma. Part 2. pp. 2 -3 (estimate coninnte^n K^ of increase between census years 1929 and 1937); Census 

-cas were, however, excluded f^m the c^sur\4^rrp1a^^^^^^^^ 1921 and 1931. Certaik remote 




Uroek: Diversity and Unity in Southeast Asia 


42 


The so-called Moros are to this day a Kroup apart 
from the Filipinos, and it appears that this Mos- 
lem minority has ^rave misgivings regarding its 
future position in an independent Philippine 
commonwealth. As to the remainder of the coun- 
try, it must be said in justice to the Spaniards 
that it was they who, by their conversion policy, 
westernized the Filiinnosand thereby created the 
spiritual ( onditions that led to the revolt against 
Spain and subseejuent !>• made possilde the rajtid 
progress in self-government under the American 
regime. This is too often forgotten by those who 
criticize what they consider the political or edu- 
cational backwardness in the Indies or Malaya. 
It is interesting to note that in the Moro jirov- 
inces of Cotabato (Mindanao) and Sulu the rate 
of literacy is the lowest in the Philippine Islands: 
although on the average 50 percent of the Philip- 
pine population over 10 years of age can read and 
write, the percentage is 20 or less for these two 
provinces.'* 

There are other asiiects of Western colonial 
policy that have tended to increase the contrasts 
between the parts of Southeast Asia. The trade 
of each of the count ries shows t hat t here has lieen 
very little exchange within the region. What 
intraregion.il commerce did exist was either for 
trans-shipment at Singapore or shipments of rice 
from the surplus lowlands of ('ochinchina, Thai- 
land, and Hurma to such ileficit areas of [danta- 
tion econoniN' as Hritish Malaga and Sumatra. 
French Indochina and the Philippines, because of 
protectionist policies, had between one-half and 
three-fourths of their trade with France and the 
United States respectively, British Mala\a and 
the .Netherlands Indies were less dependent on 
their home countries, partly because of the world- 
wide demand for their products and partly be- 
cause of a long tradition of free trade. Thailand, 
being outside any empire structure, also had more 
di\ersitied trade, but this too was largely with the 
industrialized countries of the middle latitudes. 
Only Burma had its major market and supply 
area close by, nanieh' in India, which took more 
than half its trade. Thus the commercial struc- 
ture of the countries of Southeast Asia shows 
great similarity to that of the raw-materials- pro- 
ducing countries of Latin America: they face the 
world, turning their backs to one another. 

Fach colonial power has ruled, develoi^ed, or 
exploited its empire according to the ideologies 
and soci.al and economic practices of the home 
country. The Americans have stres.sed political 
development, the French cultural assimilation, 
the British and Dutch economic progress, the 
former more in a laissez faire manner, t he latter in 
a more paternal form. \o doubt the foreign 
domination has created greater unity within each 
dependency. If the manifold peoples of the 
Netherlands Indies now begin to feel the bonds 
of an Indonesian nation, if the native leaders on 
the Peninsula look forward toward a unified 
national M.ilay state, it is due to the unification 
under Western rule and the penetration of West- 
ern ideas of nationalism. At the s;ime time, how'- 
ever, this rising national consciousness within 
each dependency sharpens the division between 
the political units of Southeast A.sia. For in- 
stance, the Malayan peoples of the Peninsula, 
the Indies, and the Philippines have many basic 


* Census of the Philippines, 1939, Vol. 2, pp. 298 IT. ami 
38.SfT. Literacy for females is particularly low: 13.1 percent 
in Cotabato and 16. 1 per cent in .Sulu. It may be added that 

literacy in the panan Mountain Province is 29.1 per cent. 


cultural traits in common, but the different forms 
of colonial rule have created divergent interests 
that cannot be ignored. It seems out of the ques- 
tion that the Filipinos, eagerly awaiting their in- 
deitendence, would agree to be [tart of a Malayan 
superstate, especially if this were placed under in- 
ternational super\ision. And even if they were 
willing, the Indonesians would most likely reject 
the .scheme because the^- would fear the power of 
the politically more advanced Filipinos and the 
po.ssible friction between Moslem and C hristian 
interests. A union of British Mala\a and the 
Netherlands Indies would not present these par- 
ticular problems, but — quite apart, of course, 
from Dutch or British objections it is doubtful 
whether the Indonesians would welcome the 
addition of a substantial and concent nited C'hi- 
ncse minority such as exists in British Malaya. 

On the mainland one finds similar hurdles in 1 he 
path toward a fusion. National consciou.sness 
among the Burmese, Thai, and Annarnese is rela- 
tively strong, rooted in old traditions and fortified 
by resistance to Western dominance. Jai)an re- 
warded rhailan<l by giving it parts of French 
Iiulochina (in Laos and Camltodia), of British 
.Malaya (the four northern states), and of Burma 
(part of the .Southern .Shan Slates). The anne.xa- 
tions ill Laos and part of the .Shan territor\' may 
have some ground in that the inhabitants show 
more affinity to the Thai than to the i)eoi)les of 
Thailand’s neighlior states. 'I'he other additions, 
however, are liased on tenuous claims of former 
suzerainty, 'rhere is little doubt that this gen- 
erosity of Jaitan is resented by I hailand’s neigh- 
bors. Whatever l^oimdaries result from the fut ure 
peace conferem'e, they will cause ill feeling and 
form a hindrance to close collaboration within a 
federat ion. 

Regional Problems: In view of these con- 
trasts ami divergent interests one may well ask 
whether there is any sense in dealing with South- 
east Asia as a regional unit. The answer is that, 
in spite of all the differences noted, there are cer- 
tain considerat ions of a broader nat ure .and of far- 
reaching significance that give validity to the 
concept. 

There is, in the first place, the “colonial” char- 
acter of the region. In recent years there has 
been increasing acce{)tance of t he t hesis t hat “the 
colonial jx^wers are not only in a position of 
trustees towards the colonial areas under their 
rule, but that they also owe a moral oldigation 
toward the rest of the world to account for their 
stewardship.”** Although an international ad- 
ministration over the whole region is neither a 
practical nor ;i desirable solution, there is much 
to be said for a regional sui)ervisory organ em- 
bodying this “third-party interest,” at least if 
this principle finds application to all colonial 
areas of the world. In this line of thought the 
colonial |)owers, after the expulsion of Japan, 
would resume charge of their respective depend- 
encies but would be accountable to an interna- 
tional authority. 

The function of this international liody should 
not, however, be limited merely to supervising 
the progress made toward self-government. Po- 
litical rights are meaningless unless they rest on a 


s "War and Peace in the Pacific: A Preliminary Report of 
the Kinlith ('onference of the Institute of Pacific Relations 
.... Mont Tremhlant, December 4 -14, 1942," Internati- nal 
Secretariat. Institute of Pacific Kelatiuns, New York, 1943, 

p. .36. 
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sound social and cconoiui(' foundation. If the 
outside powers, in the spirit of the Atlantic Char- 
ter, wish to have a part in the political develop- 
ment of the dependencies, they will als(j have to 
accept a share in the responsihilily for the ma- 
terial welfare of these lamls. It would he strange 
indeed if public opinion, say in the United States, 
could demand that full democracy be establishe*! 
in Malaya and at the same time disclaim any con- 
cern for the economic conditions in that country. 
This raises the tpiestion of the economic future of 
Southeast Asia to car<linal importance. 

R61e of Raw-Materials Export: - In the past 
the export of commodities gained from field, 
forest, and mine has provided the revenues with 
which to pay for improvements. A peasant soci- 
ety is naturally poor in caj)ital. The investments 
made b\ Westerners and, to a small extent, by 
Chinese and Indiaris (the latter mainly in Burma) 
have, no doubt , been profitable to them. But t he 
native peo[dcs have also gained on the whole, not 
only by better opportunities for employment, 
but especially by obtaining roads, ports, water- 
works, hospitals, experiment stations, and other 
durable improvements. There arc, of course, 
difTerences of opinion as to whether the native 
peoples have received their fair share of the 
l)rofits and, if not, how this should be corrected 
after the war. Nevertheless, improvement of liv- 
ing conditions will still depend largely on the im- 
port of capital, etiuipment, and servi('es. Will 
Southeast Asia be able to pay for these necessities 
in the traditional manner? 

We are now painfully aware that Southeast 
Asia had been developed into a veritable treasure 
house of raw materials. It produced almost all 
the natural rubber, cinchona i)ark, abaca (Manila 
hemp), kapok, teakwood, and pepper of the 
world, three-fourths of the copra and tapioca 
Hour, more than half the j)alm oil and tin, and 
one-third of the agave fibers (sisal and henequen). 
The region was also of great importance for 
natural resins and gums and for essential oils; for 
instance, most of the jelutong (an ingredient of 
chewing gum) and three-fourths of the citronella 
oil came from here. Another product, seemingly 
minor but actually highly inqwriant, was the 
versatile insecticide rolenone. Its production has 
expanded rapidly in the last ten years, and British 
Malaya and the Netherlands Indies had almost a 
mono})oly on the world market. 

In addition. Southeast Asia produced consid- 
erable quantities of cane sugar (14 per cent of the 
world production), tea (18 per cent), toliacco, 
spices, and rare metals such as tungsten (22 j)er 
cent),® 

Southeast Asia has experienced an extraor- 
dinary economic de^'elopment since about the 
middle of the nineteenth century. While the 
economy of Latin America stagnated because of 
the abolition of slavery and the instability of 
governments, colon i;d Southeast Asia, brought 
closer to Europe by the .Suez ('anal, became the 
great tropical supply center for Western industry. 
This paramount [)osition is now seriou.sly threat- 
ened from two directions: preparation for war 
and the war itself have led to the development of 
.synthetic substitutes in the industrial countries 
and the introduction or expansion of natural 


* The pcrcentaKes refer to 19.38 or 19.39 and are taken from 
the Slalisticol Year-Book of the League of Nations and the 
A ericuUural Export Crops of the Netherlands Indies (annual) 
for 1940. 


production in the tropical parts ol India, Africa, 
and, especially, .South America. Not all these 
ventures will succeed, but even if onl>' a part sur- 
vive the war, it will mean a considerable competi- 
tion for .Southeast Asia. This competition will 
not be merely on the basis of price and qualit\' — 
on which tropical Asia might, on the whole, have 
the stronger position but will also involve 
j)olitical and national considerations. The lesson 
of the danger of relying on distant countries for 
strategic raw materials ma\- result, in Euroite as 
well as in America, in the maintenance of home 
production of s\nthetics at whatever cost; con- 
cern for the large capital invested in the new in- 
dustries (for synthetic rul)ber in the United States 
some 625 million dollars) would certainly support 
such a policN’. Or, for instance, the “good- 
neighbor policy” toward Latin America might 
induce the United States to gi\e preference to the 
new or revived products of that region. ICxpan- 
sion of trade outlets in other countries may partly 
make up for the loss elsewhere. For instance, il 
China is helped to its feet and its transportation 
system and industry are developed, resulting iti 
greater consuming })ower, it ma\ become a sub- 
stantial customer for rubber, fibers, industrial 
fats and oils, and foodstuffs. Even .so, it is hard 
to see how' Southeast Asia can regain its former 
export volume. The rejiercussions on the social- 
economic structure wall be severe, unless, as sug- 
gested above, the more advanced nations recog- 
nize their responsil)ility for doing more than ex- 
pressing s>'mpath\’ with i)olitical ideals. 

New Opportunities: - - 'Phe future will demand 
a new approach. It is too early to draw' up any 
specific long-range jilans, and the problems differ, 
of course, for the different countries of Southeast 
Asia, but some brief suggestions may illustrate 
the possibilities. 

The decline of exporting may, to some e.xtent, 
prove a blessing in disguise ii countered b\' a con- 
structive readjustment policy. A shift in em- 
phasis from a few' export commodities to a more 
diversified agriculture would increase economic 
resistance in dei)ression years. The disastrous 
period of the early 1930’s taught a hard lesson, 
and some beneficial changes occurred, but they 
were minor compared with those that the post- 
war period will require. British Malaya, espe- 
cially, needs more home production of food; nor- 
mally it imported about two-thirds of its rice 
consumption. 

Another item for a long-range reconstruction 
program is resettlement, either to relieve (he 
population pre.ssure in overcrowded areas or to 
furnish a new livelihood for workers in depressed 
export industries. In the |)receding decade ener- 
getic' efforts were made to promote emigration 
from Java to Sumatra and from Luzon to Min- 
danao. The initial results were promising, but 
too small to afford any material relief as yet.^ 

^ The number of colonist.s leaving Java rose from 20,000 
in 19J7 to 53.000 in 1940. For a dest ription of the new re- 
settlement proKram sec " Agricultural Colonization and the 
Population of Java.” The Netherlands Indies, Dei)t. van 
Kconomische Zaken, Netherlands Indies, Vol. 6, No. 8, 1938, 
pp. 11 ff.; “Javanese Colonization in the Outer Provinces,” 
ibid.. No. 9, 19.38, p. 1.5; (1. H. C. Hart: Towards Kco- 
noinic Democracy in the Netherlands Indies. [Netherlands- 
Nelherlands Indies Tapey No. j). Netherlands-Netherlands 
Indies Council, Institute of Pacific Relations, 1942; Wmo 
Pekkkma: Colonization of Javanese in the Outer Provinces 
of the Netherlands Ka.st-lndies. Geogr. Journ., Vol. 101, 
1943, pp, 14.5 -153. In the Philippine commonwealth, under 
the auspices of (he National Land Settlement Administra- 
tion, it has l)een rei)orted that 1 1,500 persons were settled in 
Mindanao in 1939 and 1940. 
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This work will have (o he resumed on a much 
lars^cr scale. 

The development of manufacturing industries 
is another approach to betterment, and more 
stimulating than the spread of subsistence agri- 
culture under the resettlement schemes. More- 
over, it will 1)C a necessity if the shrunken export 
markets do not pnnide enough moue\ to l)u\' 
manufactured goods al)road. The favorable re- 
sults obtained in Java in the l')d()’s under a social 
policy of encouraging small-scale factories lor the 
production of daily necessities are guideiM)sts for 
the future.** In addition to ja\a, central Luzon, 
lower Tongkiug, and possibL- the districts arouml 
Rangoon, Bangkok, and Singapore may well 
l)econic centers of consumers’ goods industries, 
selling on the Oriental |)rice level. This activity, 
in turn, induces the estaltlishment ol mort‘ basic 
industries, as the experience of Jav.i has shown. 
Such industrial centers will also suppK the outl\ - 
ing agrarian regions, an<l closer trade relations 
will result. This was already noticeable in the 
Netherlands Indies; under the stimulus of expand- 
ing f<tctor\ production, the xalue ot java’s ex- 
ports of manuf.ictured goods to the other islands 
rose from .14 million guilders in 1634 to 70 million 
in 1940. 

The question whether Southeast Asia will de- 
velop a hea\>’ indust r>- is still academic. The pos- 
sibilities cannot l)e disi'oimtetl luereh' l>ecau.se 
the region has little or no met<ilhtrgical coal and 
relatively small iron deposits. These twin ele- 
ments of the early Industrial Kevolution are be- 
coming less important as fechnolog\- adsaiu'es. 
Because of its hea\N’ rainfall and strong rebel. 
Southeast .Asia has consideral)le potential water 
power. In addition, metal aIlo\ sand plastics are 
I)ound to pla\ a much greater role than in theitast. 
The region has many metals, such as tin, alumi- 
num, chromium, manganese, and tungsten, and 
enormous forest reserves, which .someday will > ield 
t he raw material for various kinds of wood plastics. 

Induslrializat ion and the concomitant changes 
in social-economic organization will tend to lower 
the birth rate, as has happened in ot her <’ouut rics. 
It is onB’ b\ this proce.ss that we can hope to 
break the vicious ( ircle in which a rise in living 
standards is nullified b\ increased survival. 

The develo[)ment of manufacturing will, again, 
depend largeh on the assistance of the Western 
nations in supphing capital, eiiuipment, and 
technical assistance. Tins ma\' seem an invita- 
tion to the iire.sent industrial nations to cut their 
own throats, but experience has shown that the 
flow of trade among industrial countries is greater 
than that bctwe:?n industrial and raw-materials- 
pro hieing countries. 

Toward a Regional Bloc : Although .Southea.st 
Asia will thus be s' ill dependent on Western coun- 
tries, the iieoplesof the region can strengthen and 
s[)ced iq) their progress toward economic self- 
determination b\' regional collaboration.'-* A |)o- 
litical, territorial fusion directly after the war 
would, as discus.sed above, cause more harm than 
good; but a regional bloc, working along func- 
tional lines, appears as a distinct {lossibility. 

« 1’. It. W. SnsiiN: Industrial Develoiunent of the Neth- 
erlands Indies, lUtll. Neiliorlands-Nctherlanfis Indies 
(’onncil, Institute of I’acilic Relations. 

» HkC.so Laskkr: Welfare and Freedom in Postwar 
Southeast Asia. Arnrr. Counril Pnper No. J, .Aineriran 
( ounril, Institute of Parihe Relations, New York, n.d. 
(niinieographed); " Interralional A( tif)n and the Colonies.” 
P'uhiun Sot. Rrse(,r,h Ser. No. O 5 . 194.1. 


Ivven if an international colonial authority should 
not materialize, a purely regional organization 
for consultation and coordination could be .set 
up. The recently created Anglo-American Car- 
ibbean Commission is an example of such re- 
gional collaboration. A number of committees, 
acting under a secretariat as the regional clearing- 
hou.se, should examine the problems of the region 
as a whole, as well as the int raregional sources of 
friction. 

For instance, although the [)r()blem of raw ma- 
terials can, olniously, be solved onl\' by world- 
wide agreements, a united stand by the countries 
of tropical Asia would (onsiderably strengthen 
their position .it the conference table. Other re- 
gion.al topics needing discussion and, where fi'a- 
sible, a common polic\', are regulation ot immigra- 
tion, labor conditions, int raregional shipj)ing, 
and aviation, hurthermore, there should be a 
regular interch.inge of information on such mat- 
ters as education, public hygiene, nutrition, re- 
settlement. rur.il credit, agricultural methods, 
and industrial develo[)ment in order to promote 
the rapid sjiread of effect i\(‘ welfare policies. 

Local Unity: - 'Phis idea of community of in- 
terests whether from an internal or an ex- 
ternal viewpoint also appears in the character 
of .Southeast Asia as a transit area. 'Phis has 
long been recognized for the Mala\ Archipel.igo 
and the adjacent I’eninsula: these lands astride 
the e(|uator act as a liarricr guarding the gate- 
way between the Pacific and Indian Oceans and 
at the .same time form steppingstones between 
Asia and .Australia. Together with the other two 
bottlenecks of world shipiu’ng -- 1 he (_'aribt)ean 
with the Panama ('anal and the Mediterranean 
with the .Suez (faual -- Malaysia forms the trin- 
ity of strategic t horoughlares on which world sea 
power rests. French Indochina and the Philip- 
pines, flanking the South ( hina .Sea, guard the 
portals to the Malacc.i and Sunda Straits; Thai- 
land borders on the r’acific as well as on the In- 
di.in Oce.an and controls the Isthmus of Kra, the 
potential site for a canal linking the two oceans. 
This strategic position of Southeast Asia has been 
emphasized in recent years b\’ the emergence of 
Burma as a transit zone between ('hina and the 
Indian Ocean. Air transiiortation will (ertainly 
play a large role after the war, Imt it will not re- 
lilace land and sea transiiortat ion. It would seem 
that the future .sy.stem of skyways will even ac- 
cent uate t he posit ion of .Sout heast Asia as a cross- 
roads center. Here the great -circle route Irom the 
Pacific coast of America via Japan to Fast China, 
the l*hilippines, and .Singapore meets the trans- 
pacific ‘‘island hopping” line via Hawaii and also 
the route from Australia to India and l)e\ond to 
West Asia and Furofie. 

These functions give .Southeast Asia a vital 
pl.'ice in the world’s circulatory system and make 
its security a matter of internation.d concern. 
In this respect no part of the region can be sep- 
arated from the whole; when Japan iienctratcd 
into French Indochina, the entire structure of 
Western domination in Southeast Asia was 
doomed. In the same way, when Japan was ex 
pelled from the Philipihne Islands, its entire 
newly won empire startl'd to crumble. 

This strategic interdependence has even more 
direct bearing on the fate of the peojiles of .Sout h- 
east Asia as they approach the stage of self-rule. 
The historical development ixiints clearly to the 
eventual cmergeni'e of at least six national states 
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in this region. They will be flanked by Australia, 
India, and China, and to the north will be Japan, 
which in spite of defeat may remain a potentially 
formidable nation. If for the moment we leave 
open the question of Japan’s future power and 
omit Australia as actually only a small nation in 
terms of population and remote from most of the 
Southeast Asiatic countries, the contrast between 
Southeast Asia and its immediate neighbors be- 
comes even stronger. , 

The thought occurs that the fragmentation ot 
Southeast Asia into six separate states or more 
may create an “Asiatic Balkans,” destined to lie- 
come a pawn in an e\'entual struggle for political 
or economic supremac>' between its great neigh- 
bors. Speculation on such contingencies can 
hardly form a compelling argument for the estab- 
lishment of a regional bloc. We have seen, how- 
ever, that there are other and urgent — prob- 
lems that require regional solution. Cooperation 
on concrete questions of colonial emancipation, 
security, and welfare may gradually establish .i 


sense of unity that will transcend local diver- 
gences. It is through this organic evolution to- 
ward interdependence that Southeast Asia will 
liecome strong enough to ward off outside pres- 
sure and gain genuine freedom. 

The concept of the national sovereign state is 
essentiallv a product of European culture. No 
one will denv the stimulative qualities ol a vigor- 
ous national life, but neither can anyone fail to 
see what chaos has been caused by nationalistic 
anarchv. While the Western world is searching 
for an escape from this impasse, tropical Asia is 
struggling toward national self-determination. 

Must these peoples travel the same road as 
Euroj^ did, or will the\- be able to subordinate 
patriotism to collective regional interests.^ It 
seems not yet too late if the Western nations 
recognize their true rcsponsibilits to guide 
Southeast Asia toward a future in which “inler- 
dependence” will be as challenging a word as 
“independence” is today. 


I'/w Or^anizntion (hvised by 
the Internntioiml Rubber Reguhdiou 
CoininittBe for the (^oiidutT of Reseon h and 
Propaganda, under the 1934 Agreement between I he 
(fovernnients of FraiuT, the United Kingdom, India, the Nether- 
lands, and Siam, to regulate the Produ(‘tion and Export of Rubber. 

hy 

Iv Coombs, JCA.* 

Secretary, tirilish Hiibher Producers' Research Associafiori, London.: formerly, Matunfer, 
Holland Americn Rlanlalion (lo., Lisaran, S.O.k. 


Introduction: — The plantation rubber in- 
dustry is identified with the successful translation 
to the Far Eastern tropics of llevea brasilitnsis, 
a large forest tree indigenous to the Amazon 
X'alley. It had its genesis in the ex|)eriments 
set in motion hy (d.HMKNTS Makkh.\m, a British 
India Official in the 187()’s, and by 1940 some 
9,000,000 acres had been laid down to the cul- 
tivation, chiefly in the Malayan p(“ninsula, the 
Netherlands East Indies, French Indo-China, 
CeyltJii and S. India, capable of jmxlucing an- 
nually U million tons of raw rubber. 

Research played a conspicuous part in the 
development of the industry. From 1909/10 
when research stations were established in 
Malaya and Ceylon under the auspices of the 
Rubber Growers’ Assonation Inc., London, 
producers had progressively strengthened re- 
search directed to optimum economic production 
and 1940 found Malaya, the Netherlands East 
Indies and Ceylon well c([uipped with up-to-date 
research and experiment stations working to 
that end. Concurrently manufacturers and 
others, including thi; Rubber Growers’ Associa- 
tion, London, the London Advisory Committee 
for Rubber Research (( eylon & Malaya), 
London, the Research Association of British 
Rubber Manufacturers, Croydon, the (iovern- 


* Original contribution, especially prepared for " Scieme 
and Scientists in the Netherlands Indies." 


ment Rublier Laboratorit-s, Delft, the Rubber 
Department of the West java E.xperinu nt Sta- 
tion, and th(‘ Inti'rnational Association, Holland, 
had been conducting resi>arch on post production 
problems and it had become customary to dis- 
tinguish activities in the two fields as produc- 
tion- and consumplion-rest'arch. 

The field of ('onsumpt ion-research laid Irom 
time to time comt* under re\'iew by [irodiicers. 
who had to rectify the position when [irtKiuction 
and consumption g(jt <;ut ol Ijalaru'e, as to its 
adetpiacy in finding new outk'ts for their product. 
It was readily conceded that in this field the re- 
search organizations of the large manufacturers, 
particularly in North America, and of the makers 
of chemicals and accessory mati'rials used in rub- 
ber processing were of pre-emimnt im|)ortance 
in size, scope, and efficiency: that thi'ir research 
activities includeil research into luiulamental 
problems, the results of which recei\'ed consider- 
able publicity when that could be given without 
detriment to business interests and that with the 
supplementary information emerging in due 
course in the records of patent literature, the>' 
had contributed the bulk of the substantial 
public record of the scierua* of rubber itself and of 
the technology of manufacture. But it was fi lt 
that in some respects the interests of produciTs 
and manufacturers might be temporarily diver- 
gent in that much of the manufacturers' research 
was directed to the durability of rubber goods. 
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thereby braking rubber consumption: that there 
were fields of research which were not their 
primary concern, notably the exploration of rub- 
ber as a base from which to make new materials: 
that in the translation of laboratory results to 
industry producers might be expi-cted to under- 
write the hazards attendent on development, and 
that above all they should create an organization 
which could conduct fundamental research with- 
out regard to whether or when the knowledge so 
obtained would lead to commercial results and 
which for that reason had not been a priority in 
manufacturers' research programm<‘S. Super- 
imposed on these considerations were the results 
of research activities directed to synthetic al- 
tcrnativ(‘s which had thrown into bold relief 
certain relative imperfections of natural rubb<*r 
when called to meet exacting specifications for 
soU'ent resistanci' etc. and the need to augment 
researcfi in this (Jirirtion was cl(‘arly in<Jicat(‘(i. 

Propaganda had similarly played a part in the 
development of the industry. Manufacturers 
gem'raily had conducted wide-scale puVdicity for 
proprietary rubber goods, and producers, notably 
the Ruliber Growers’ Association, London, whih* 
conducti/ig a general campaign to make the popu- 
lace ruhher-mimicd had amongst other things 
participated in national and international ex- 
hibitions, had stationed (dfu'ers at various times 
in Australia, Belgium and France, and America 
had issued in the aggregate some million hand- 
books and pamphlets, including 14 in foreign 
languages, had initiated work on rubber roads, 
constituted a t('chnical consultant service and 
co-(jperated with manufacturers in publicity for 
rubber flooring etc. 

With a prospect of the Agreement to regulate 
output being renewed (as it was in 1938) op- 
portunity was taken to explore the possibility of 
creating an international organization to be 
financed by all subscribers to tlu* Regulation 
Agreement which would ensure an extension of 
tundaniental research and a con.sequeiit broaden- 
ing of the foundation of the research structure; 
which would integrate the current activities of 
producers in the fields of apjilied research and 
propaganda and by effective co-ordination over 
the wholt* field not only preclude unnecessary 
duplication but ensure maximum economy and 
efficiency. 

The 1934 Agreement: Ihuler Article 19 of 
the Inter-Governmental Agreement to regulate 
the Production and Export of Rubber, signed in 
London on 7th May, 1934, “Tlu“ contracting 
Governments, recognizing that a natural bal- 
ancing of production and consumption can be 
hastened by research with a view to developing 
new applications and by propaganda, declared 
that they would consider the possibility of 
(i) levying and collecting a uniform cess on the 
net exports from their respective territories dur- 
ing the jieriod of thi* Regulation for the purjiose 
<4 supporting such rt'search and propaganda, and 
(b) co-operating in the constitution of an Inter- 
national Rubber Research Board to plan the 
ri-search and propaganda.” 

The responsibility for examining the pos.si- 
bilities amf advising the signatory (iovernnients 
as to appropriate action to be taken devolved on 
the International Rubber Regulation Com- 
mittee. 

'Phe problems resolved themselves in the main 
into I'xamining the possibilities of creating an 


organization of requisite scope which would 
utilize special talent in the Netherlands, France 
and Great Britain, adequate to supplement the 
progressive research work of the manufacturers 
especially in the direction of fundamental re- 
search and not only enlist their goodwill but 
stimulate their co-operation ; which would explore 
fully the scientific basis underlying the competi- 
tive position of natural rubber in relation to syn- 
thetics, and which would indirectly giv’^e further 
concrete expression of the spirit of international 
co-operation for the common good expressed in 
the 1934 Agreement, 

The Examination of the Possibilities adum- 
brated in the 1934 Agreement: The following 
in brief outline covers the more important steps 
in the exiimination of the possibilities set out in 
Article 19 of the Agreement. 

In May 1934 the International Rubber Regu- 
lation C'ommittee invited the Rubber Growers’ 
Association and its opposite number in Holland 
the International As.sociation — both of which 
were conducting consumption research and propa- 
ganda, to consider Article 19 and make recom- 
mendations thereon. These two Associations in 
joint report acknowledged the necessity for 
augmenting the respective services, approved the 
principle of cess collection, suggested that a ce.ss 
of Id per 100 lb. annually on exports would pro- 
vide sufficient funds and that separate Associa- 
tions .should be entrusted with the responsi- 
bilities of the .scheme by expanding their respec- 
tive organizations within the limits of the ce.ss 
income which would accrue nationally and by 
conducting their work on a co-ordinated pattern. 
This joint report indicated that the French 
growers would support the propo.sals and ask the 
Rubber (^rowers’ Association to administer cess 
funds of French incidence. 

In December 1934 the International Rubber 
Regulation Committee consulted Sir Fk.\nk 
Smith, then Secretary of the Department of 
Scientific and Industrial Research (England), 
who advised that any scheme of such importance 
should .see continuity for a minimum period of 
10 years, that an annual income of £100,000.- 
per annum, would not be out of proportion, and 
that due regard should be paid to the necessity 
of setting on foot long range (fundamental) in- 
vestigations. 

In January 1935, with the above-mentioned 
reports before them the International Rubber 
Regulation Committee set uj) a .Sub-Committee 
under the Chairmanship of .Sir ANDRiiW Mc- 
h.\i)YK,\N, the other members being: — Messrs. 

D. Boi.dkrhky, L. P. lk Cosquino dk Bossy, 

J. Cl. Hay, H. Eric Millicr: “to consider the 
joint report of the Rubber (7rowers’ Association 
and the International Association, Holland, the 
note by .Sir Frank Smith, the opinions expressed 
by members ... to prepare a scheme for research 
and propaganda as contemplated in Article 19 
of the Agreement whic h in their view the Com- 
mittee would be justified in recommending to 
the different ( '.overnrnents.” 

()ver the period Fi'bruaryv March 1935 this 
.Sub-( ommittee held st'veral meetings, examined 
N'arious witnesses and drew- up its report. 

The Recommendations of the McFadyean 
Sub-Committee : — For research, the McFadyean 
Sub-Committee recommended a major departure 
from that adumbrated in Article 19 of the Agree- 
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iniMit. Whereas the latter suggested the possible 
creation of a centralized planning and executive 
International Rubber Research Board (which, 
to hav(“ (‘tisured unfettered working, would have 
entailed the pooling, at least in part, of funds of 
national incidence and the appointment nf a prin- 
cipal technical officer charged to direct work over 
the whole international field) the Sub-('oinmit- 
t(‘e recoinmeiuled the cri-ation of three national 
autonomous research hoards chargi'd to satisfy a 
Board, international in character and elected 
therefrom, as to the co-ordinative pattern of their 
programmes as a whole. In short for research 
the Sub-Committei' ri'comniended a policy of 
decentralization. 

In brief the Sulothnnmit tee’s recommenda- 
tions were: — 

A. That the siKnatory r,overninent.s should guarantee 
to continue tlie collection of an export cess for a period of 
10 years irrespective of the fate of the International Rub- 
ber Regulation Agreement and that in the first instance a 
cess of Id per lOOlbs. should be collected, the rates to be 
reviewed from time to time in consonance with the require- 
ments of the scheme as shown in its actual working. 

B. That National Research Boards .should be set up, 
each responsible for the administration of cess income ac- 
cruing nationally and charged 

(»■) to co-operate with each other in the conduct of re- 
search; 

(ii) to submit their programmes (as to the measure of 
their co-ordination) and relative budgets of exiienditure to, 

C. An International Rubber Research Board representa- 
tive of and elected from the -I National Research Boards 
(ultimately constituted as to 3 members each of the British 
and Netherlands Boards and 2 of the French Board) 
charged 

(») to co-ordinate as far as pos.sible by continuous con- 
tacts with each national board the research programmes 
undertaken by them, 

Hi) to appoint a (ihairman for an International Rubber 
Propaganda Committee. 

(iff) to decide on the proportion of Cess Income to be 
allocated for propaganda activities, 

(iv) to advise the Governments periodically on the ade- 
quacy or otherwi.se of Cess Income and to be the clearing 
house for all reports thereto. 

D. That as regards the British Research Unit a cen- 
tralized Institute should be set up under the control of a 
Board whicli should combine responsibility for representing 
producing territories and for working the Institute. To 
these ends the Sub-Committee recommended the appoint- 
ment to the Board of 4 apjiointees of the Colonial (office 
with the consent of. and on behalf of, the (jovernments of 
the producing countries within the Umpire which would 
contribute the funds, and 2 members nominated by the 
Rubber Growers’ Association. The Sub-Committee recom- 
mended that of the former two should be conversant with 
the chemical and physical aspects of rubber science, an- 
other with the administialion of schemes of scientilic re- 
search and another of admitted business and administra- 
tion capacity and experience. 

E. Tliat for Propaganda, planning and management 
should be centralized in an International (iomniittee as 
follows; — 

( hairman appointed by the International Rubber Re- 
search Board, 

2 Nominees each of the Rubber Growers' Asvsociation and 
Netherlands Rubber Research Board, and 

1 nominee of the French Rubber Resi-arcli Board. 

Tliis Committee to be financed at the discretion of the 
International Rubber Research Board uji to one-fifth of the 
total Cess Income, and to be served by a full time propa- 
ganda oflicer directive over the whole International field. 

E, That tlie then current consuinj^tion-rescarch and 
propaganda activities being carried out by producers be 
absorbed and where pos.sibIe be integrated into the con- 
solidated programme of the new organizatioms with the 
merging of tlie finance. 

G. That in the event of tlie French interests not electing 
to create their own Unit but placing their funds under 
British administration corresponding representation should 
be made for them on the appropriate governing board. 


II. That the co-operation of manufacturers should be 
provided for by the appointment of an Advisory Com- 
mittee. 

It was found in Riving practiral clfcct to these 
recomniendations that cli'-eentralization was nec- 
essary for Propaganda, similar to that rt'corn- 
niended for Research. 

On the 26tli March 1955 the report of the Mc- 
1'adykan Sub-Committee was accepted by tlie 
International Rublier Regulation ('ommil tee and 
forwarded to the signatory governments with the 
recommendation to instituti' tin* proposi'd organ- 
ization 1st October, 1956. 

(9n 50th June, 1956, it was decided to send the 
report t* the Rubber (irowers’ Association in- 
viting aeceptanee: this was readily forlheoming 
during the next few months. 

By 26th January 1957, the C Io\'ernments of 
liriti.sh North Borneo, Ceylon, Malaya and 
Netherlands Fast Indies had undertaken to col- 
lect th(> cess “so long as the export of rubber was 
regulated,” the Government of India and l^iirma 
having agn-ed for tin* present period only. 

Meanwhile negotiations for a prolongation of 
the Inter-(7ov«‘rnmenlal Agreement 1954 ex- 
piring on 5 1st December 1958, had been under 
way and a revised agreement extending the period 
to 51st December 1945 was implemented. 

The Organization as Finally Set Up: Ihe 
scheme on p. 51 shows the organization as 
finally set up. The composition and sectional 
repri'Sentation in the \'arious units are given in 
Appendix (i). It .should be explained that the 
International Rubber Research Board was not 
tlu* centre of directive control but aeti'd as a co- 
ordinating clearing house to tht* International 
Rubber Regulation ('onimittet*. 

The Impact of the War: — The invasion of the 
Low ('ountru'S in June 1940 dismemben'd the 
organization and robbed it of its represi'iitativi* 
International character just as it was getting 
into its stride. By that date tlu* International 
b(.idies and all tin* relative units within the com- 
pass of the executive staffs then collected were 
fulfilling the duties assigned to them. 

The Int(“rnational Rubber R(*seareh Hoard 
and the International Rubber Propaganda ('om- 
niittee had met in France, Holland and hhigland, 
and the Directors of Research and officers re- 
sponsible for Propaganda had followed a .sc hedule 
of freciueiit meetings iti the three countries in 
rotation, as a result of which the activities cur- 
rent under the auspices of the Rublier Growers’ 
Association and the International Association, 
Holland, had been sifted and decisions come to as 
to continuity and develo[miciit. Nc'w projects 
and staffs neces.sary to handle ihi'iii had liec'U dis- 
cussed and co-ordinated programmes preserving 
necessary flexibility were lieing worked out. 
'Phe British Research Unit harl made plans for 
the erection of laboratories contiguous to new 
ones projected by the Research Association of 
British Rubber Manufacturers; the Netherlands 
Unit liad decided to rebuild and ri* i-quip in 
Amsterdam, and the P'reneh with the co-opera- 
tive help of her sister organizations had become 
installed in well-equipped laboratories in Paris. 

The consolidated programmes of re.search 
which had been built up gradually had enu'rged 
with a bias towards fundamental research, the 
British Unit having stressed this as being an in- 
dispensable preliminary to the likelihood of dis- 
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National Governments 


j iCess collections instituted i Dct. tojO) 

International Rubber Regulation Committee 
(1) International Rubber Research Board 


Rksicarcu 


2) British Unit 

Hiitisli Riil)l)fr Rcst-arch Hoard (Constituted 8 April 
1937) 

Incorporated as The British Rubber Producers’ Re- 
seat eh Association (2 7 Jan. 1938) 

(3) Netherlands Unit 

Rubber lomiidation (Stiehling), Ainslerdaiu. (Incor- 
porated Oct. 1936) and includinK tlie Rubber I)e- 
partiueiU of the West Java I'ixperiment Station. 

( 1) French Unit 

InstitLit 1‘rain.ais du <'uoutchouc, Paris (Incorporated 
Oct. 1936), 


(Constituted 4 June iQjij) 

_ I 

PkoI’AOANDA 


(5) International Rubber Propaganda Committee 
(Constituted 27 June 193 7) 

(6) British Unit 

1 he Hriiish Rubber Publicity Association ((ionstilulcd 
Aptil, 1938) 

(7) Netherlands Unit 
As for research. 

(8) French Unit 
As for research. 


As to research (2) (3) and (4) integrate programmes and satisfy (1) as to o.-ordination, and as to prop- 
aganda (6), (7) an<l (8) integrate programmes and sati.sfy (5) as to co-ordination and (1) as to linance. 


i'n\a‘ring ( lin s to lart;c* scale tiiov uses and to tin* 
possil)ilitit*s ett niodilj’iny tht* raw product in- 
cludiiio the directions in whicli ct'rtaiii syntlictic 
materials wt-rc showing advantages and which 
contemporary dcvclo[)nu'nts in Germany of 
which tlu* N i‘l hcrlauds Lhiits had lirst haiul 
knowledge - had iiccentnatetl. In brief the 
programmes for 1940, which is the latest period for 
consolidated records, were those indicated in 
Appendix {Hi), 

1 os.iibilii ies of eontiniied collaboration with 
Holland and h ranee were susiiended from jnne 
GMO. In 1941, however, the Royal Netherlands 
Government setjuest rated the Rubber-.Stiehting, 
Amsterdam, then in oeeupii-d territory anil ri*- 
eonstituted it as the Nelherlands lndi(*s Rublier 
Research Institute, Huiteiizorg, absorbing tin* 
Rubbei 1 G'partmeiil ol the W est |a\a Kxperinient 
Station. Ihus the fabric' of British/Netherlands 
collaboration was preserxed. 4 his continued un- 
til Japan invaded Java. Fortunately a jiartial 
lireserx'aLion of the I ntc'rnational character of the 
.‘'Chenie was made possible l»y the elosi* contact 
wdiieh the Board of the British Research Unit has 
been able to maintain with the scientific oflieers 
of till* Royal Netherlands (ioxerimient in I.on- 
don, and by the attendance of an oliieer of tliat 
Government at the meetings of the liritish Board. 

1 h(“se events brought added responsibilities 
to the British Board, who, anticipating delay 
and rising costs of building, decided to rent and 
equij.) modern factory premi.ses readily eoinerti- 
ble to laboratories at Welwyn Garden ('ily, 
Herts. By tile end of 1941 they had eonipleled 
th(-ir (-(inipniiMit in its main es.sentials, had eon- 
solidati'd their research team, and concurrent 
with the pursuit of their own research programme 
had been aide to undertake special work of direct 
valiu* to the war effort. 

C oineideiit with the termination of the pi*riod 
to which this note relates, the cessation ol rubber 
supjdies from Malaya and the Neth<*rlands Ivast 
Indies resulted in an insistent drive in the U.S.A. 
for the uiass-produiTion of synthetic materials^ 
carrying with it the mobilization of possibly the 
greatest concentration of rc.seareh talent on any 


single problem in industrial science. W hat may 
emerge therefrom directly or indirectly in its 
ellect on the plantation industry remains to be 
Seen. I he British Unit aeei*pts its new responsi- 
bilities and is doing useful work in helping various 
(»overimient Defiartnients to deal with urgent 
servici* problems; it is howeV(*r also keeping in 
view (he time when the Plantation Rubber 
areas now und(*r Japanese domination will again 
lie treed, and when international eo-op(*rat ion 
can b(‘ resumed to Inrthei the work for which the 
Re.'-eareh organizations were established. 

Meiinwhile the list ol publications dealing 
with iundamental research imdi'rtaken l.iy the 
Britisli I nit, gi\en in Appi'iidix {ii) will serve 
to indii'ate (he range and scope of results at- 
tained to date till the fuller neords of their 
Netherlands and Fri'iu h colleagiu's are available. 

On the Propaganda side the British Ruldu-r 
Publicity .Association shortly after the outbreak 
of the war, and having released its senior e.xi'cu- 
tix'i* oHicer for active .ser\ ice, niowd to ( loydon 
in olliees proximate to thi* Research Association 
of British Rulibi'r Manufacturers, and took oxer 
a section of the “Fiupiiries" xvork connected xvith 
the substitution of materials renileiad unaxail- 
able in normal rnl)ber iiroeessing. 

1 he A^.sociation suljseijuently returned to 19 
Feiicluirch vStreet, and haxing secondi'd its re- 
maining executixi* oHicer to the Ministry of Sup- 
ply for rubber salxage work, is axvaiting more 
propitious times to resume its aetix ities. 

Finance; As nu'iitioued i^reviously, the 
funds xisualized as being necessary to place the 
consolidated seheine on a sound liasis xvere of 
such order as to meet axerage annual outgoings 

k'Blb,()()0 tor a perioii oj not less than 10 years. 

I ho agreement to implement cess collections 
on permissible cxpcjrts had incidence from 1st 
October 1956 and as from that date constituted 
part of the main instrument gox'erning the regu- 
lation ol production and export due to expire on 
51st December, 1958. d he lenexval of this in- 
strument to 51st December 1945 thus guaranteed 
(he proci'eds of cess collections for a pi*riod of 7 
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years and three months, and the scheme was 
launched on that basis with the safeguard that 
responsibility was placed on the International 
Rubber Research Board to advise the sub- 
scribing governments through the International 
Rubber Regulation Committee on the necessity 
to adjust the rate of cess in harmony with the re- 
quirements of the scheme. 

The International Rubber I^esearch Hoard had 
no fx:casion to seek such an adjustment since the 
financial position of the constituent organiza- 
tions was further strengthened by the receipt 
from the International Rubber Regulation ('om- 
mittee of substantial sums accruing to that body 
from French Indo-China under Article 6 of the 
Inter-governmental Agreement, and since, as 
evidenced in Appendix (iV), the average income 
from cess collections very closely approximated 
the target of £100,000 p.a. 

Under peacetime conditions accounts from the 
Netherlands and French organizations for the 
previous year would be presented to the Inter- 
national Rubber Research Board by the middle 
of the year. The invasion of the Netherlands 
and France in May and June 1940, precluded the 
receipt of accounts for 1939 and though cess col- 
lections in French Indo-Uhina and the Nether- 
lands East Indies no doubt continued until 
dates approaching occupation by the Japanese, 
namely 8th December, 1941 and 7th March 
1942, accurate information is not available. 
In the presentation of an overall statement it 
has therefore been necessary to compute data for 
French Indo-China and the Netherlands East 
Indies after 1938. The table shows that over the 
period 1st October 1936 to 31st December 1941 
(British Malaya was mx'upied 15th February 
1942) the British organizations received in the 
aggregate £556,500. — 80% to Research and 20% 
to Propaganda - and making allowances for 
computations the Netherlands and French or- 
ganizations had collected sums of tin* following 
order — £403,500 and £60,000. 

The funds entrusted to the British Research 
Board have been conserved to ensure continuity 
of the scheme within the present annual limits 
of expenditure, for a period of 10 years. The 
British Propaganda Unit has similarly conserved 
its funds. 

Summary: — In the foregoing a brief outline 
has been given of the reasons which led ponlucers 
of plantation rubber to consider the necessity of 
broadening the basis of consumption research 
and propaganda and how it became possible un- 
der the aegis of the “Inter-governmental Agree- 
ment to regulate the Production and Export of 
Rubber 1934” renewed in 1938, further to give 
effect to the spirit of co-operation which made 
that instrument possible to formulate and 
finance a comprehensive .scheme with a bias on 
fundamental research, on International lines. 

.Steps in the evolution of the scheme inv^olving 
the absorption of current dispersed activities of 
producers in the fields of consumption-n*search 
and propaganda and bringing them into a more 
comprehensive co-firdinated plan have been 
indicated. 

It has l)een related that the plan emerged as 
autf)nomous Briti.sh, Netherlands and French 
research and propaganda organizations working 
to a co-ordinated programme and presenting 
consolidated reports to the signatory Govern- 
ments of the 1934 Agreement. An indication of 
the range of activities then in course of evolution. 


as presented by programmes of work under way 
to the end of 1940 and by some of the research 
results already published, has been giv'en. 

Funtls which have been plact'd at the disposal 
of those responsible for administering the scheme 
have been shown to be of the order of I’ 1,000.000 
to the end of 1941 . 

While under normal conditions it would be far 
too early to attempt an apprai.sal of the success 
of the undertaking and while its dismemberment 
has .set the clock back considerably, the organiza- 
tion ma<le possible by the 1934 Agreement is 
capable of reconstruction after the war and 
thanks to the continuity of work conducted by 
the British Rubber Producers’ Research Associa- 
tion should then be able rapidly to make up 
leeway. 

Throughout the intervening period the British 
Unit will consider itself the trustee f(jr the C(j- 
operative organization set afoot and for its ob- 
jective to increase the industrial eminence of 
plantation rubber. Already the broad gaugt* 
of its work is attracting attention in the U..S.A. 
and members of its staff have established contacts 
with leading scientists there in their particular 
fields: liaison with the available Netherlands 
scientists is active and intimate despite the 
stress of the times, and valuable ground work is 
being covered. 

Appendix (i): The Constituent Units of the 
Organization: — 

International Rubber Research Board. — Elected 
by the British Rubber Research Board, after- 
wards legally constituted as The British Rubber 
Producers' Research Association: Mr. H. Eric 
Millkr, Sir Fr.xnk .St()CKI).\i.i:, and Mr. W. J. 
Gali.aghkk. 

Elected by the Netherlands Rubber Research 
Board, legally constituted as De Rubber-.Stichting, 
Amsterdam: Jonkheer Mr. W. J. dk Jongf,, Prof. 
Dr. L. P. i.E CosQUiNO dk Hussy, Prof. Dr. 
VAN Ithrson, Jr. with Dr. P. J. H. van Ginni;- 
KEN as alternate. 

Elected h\’ the French Rubber Research Board, 
constituted as Institut Francais du Caoutchouc, 
under the legally constituted parentage of the 
Union des Planteurs de Caoutchouc en Indochine: 
M. Philippe I.anglois, and Profess<jr I. oi ls 
Blaringhem. 

The Board elected Mr. 11. Eric .Miller and 
Jonkheer Mr. W. J. dp: Jonge: as (.'hairman and 
\'ice-('hairman respect ivel\', and appointed .Mr. 
(i. E. Coombs as .Secretary, with offices at 19 
Fenchurch .Street, London, E. C. 3. 

International Rubber Propaganda Committee. 
— Chairman of the Committee, appointed b\ the 
International Rubber Research Board; Mr. H. 
Eric Mili.er. 

Nominees of the Rubber (irowers’ Association 
(Incorporated): Mr. James Fairbairn, and Mr. 
F. E. Maguire. 

Nominees of the Netherlands Rubber Research 
Board (Rubber-.Stichting, Amsterdam): Jonk- 
heer Mr. W. J. DE Jonge, Dr. P. J. H. van Gin- 
NEKEN, with Prof. Dr. G. van Itkrson, Jr. as 
alternate. 

Nominee of the French Rubber Research 
Board (Institut Fran(;ais du Caoutchouc, Paris); 
M. P. Petithuguenin. 

Jonkheer Mr. W. J. de Jonge was elected 
Vice-Chairman and Mr. (i. E. Coombs was ap- 
pointed Secretary, with offices at 19 Fenchurch 
.Street, London, E. C. 3. 
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National Research Units: • 

British Rubber Research Board (1937), The 
British Rubber Producers’ Research Association 
(1938). Appointments by His Majesty's Secre- 
tary of Slate for the Colonies: Mr. H. Eric 
Millkr, Sir Frank Stockdalk, Professor VV. N. 
Haworth, and Professor E. K. Ridkal. 

The Board elected Mr. H. h>Ric Mh.lkr and 
Sir Frank .Stockdale as Chairman and Vice- 
Chairman respectively, and appointe<l Mr. 
(j. E. Coombs as Secretary, with offices at 19 
Fenchurch Street, London, E. C. 3. Mr. J. 
Wilson, M.C., M.Sc., was appointed Director 
of Research. 

Nominees of the Rublier Crowers’ Association 
(Incorporated): Mr. P. J. Burgess, and Mr. 
W. J. Callagher. 

Netherlands Rubber Research Board. Nomi- 
nees of His Excellency the Governor-tieneral of 
the Netherlands East Indies and representing: 
Raden Adipati Ario Soejono (Vice-President), 
and Prof. J. van C'»elueren. 

The Netherlands Organization for Applied 
Science Research: Prof. Dr. (i. van Iterson, Jr. 

The Colonial Institute: Prof. Dr. L. P. le 
COSQIJINO DE BuSSY. 

Nominees of International Rubber Associa- 
tion: Jonkheer Mr. W. J. pe JoNtiE (President), 
Mr. J. C. S. Kastei.eijn, Mr. P. van Leeuwen 
BooMKAMPand Mr. P. H. B. van Groin Sorters. 

The Board appointed Mr. W. R. Benz as 
Secretary, with offices at Heerengracht 182, 
Amsterdam. 

Dr. A. VAN Rosse.m was the Board’s first 
Director of Research: Dr. R. Houvvink was 
later appointed as Director General of Research 
and Propaganda. 

French Rubber Research Board. -Hon. Presi- 
dent: Professor JisAN Perkin. President: M. 
Philippe Langlois (alternate French Delegate 
to the I.R.R.C.). 

Representative of His Excellency (iovernor- 
General, Indo-China: M. H. Gouruon. 

Representatives of Union des Planteurs de 
Caoutchouc en Indochine: Monsieur P. Petit- 
HUGUENiN and Monsieur M. Bos. 

Representative of Syndicat des Planteurs de 
C aoutchouc de I’lndochine: Monsieur P. Blan- 
ch akd. 

Representative of Research Consultative Com- 
mittee: Professor CiL Dukfkaisse. 

The Board appointed Dr. L. Enderlin as 
•Secretary, with offices at 43 Boulevard Males- 
herbes, F'aris. 

National Propaganda Units: 

The British Rubber Publicity Association. - 
Nominees of the Rubber Growers’ Association 
(Incorporated) on the International Rubber 
Propaganda C'ommittee: Mr. Jame.s Fairbairn, 
and Mr. F. E. Maguire. 

Other Members: Mr. E. Jago, Mr. A. ('. 
.Matthew, and Mr. F. G. Smith. 

The Board elected Mr. James Fairbairn and 
Mr. F. E. Maguire as Chairman and \'ice- 
Chairman respect ivel>-. Mr. G. S. Cook was 
appointed Secretary, with offices at 19 Fenchurch 
Street, London, E. C. 3. 

Netherlands Propaganda Unit. - First Direc- 
tor: lug. J. CL P'oL. 

French Propaganda Unit. First Director: 
M. L. DE Mongeot. 

Appendix (ii): Interim Short Title List of 
Publications emanating from the Laboratories 


of the British Rubber Producers’ Research As- 
sociation, on work conducted to the end of 
1943 : 

"Ela.stic Recovery and Plastic Plow in Raw Rubber." 

"The Proteins of Hevea Brasiliensis.” 

"P'ractionation of Rubber." 

"The Molecular Weights of Rubber and Related Materials" 
- I. Experimental Method?. 

"The Molecular Weights of Rubber and Related Mate- 
rials" -II. Osmotic Pre.ssure and \'iscosity of .'dilutions 
of Raw Rubber. 

" Relation between Molecular Weights and Physical Proper- 
ties of Rubber Fractions." 

" Crystallisation Phenomena in Raw Rubber." 

"Analytical Methods in Rubber Chenii.stry" Part I. 

"The Kinetics of the Polymerisation of Isoprene on .Sodium 
Surfaces." 

"The Proteins of llevea Brasiliensis." 11. Analysis of a 
Product Isolated from Crepe Rubber. 

".Studies in the Sterol (iroup." XLIll. The I'nsaponifia- 
ble Portion of the Acetone Extract of Plantation Rubber. 

“.Analytical Methods in Rubber Chemistry." IV\ The 
Determination of Peroxidic Oxygen. 

"The Number of Configurations of a Co-operative As- 
sembly." 

"The Molecular Weights of Rubber and Related Materials." 
HI. A Correction of Part II; I\'. The Micellar Theory 
of the Structure of Rubber. 

"Rubber, Polyisoprencs, and Allied Compounds.” I. The 
Synthesis of Ia)w-Molecular Polyisoprencs of the Rubber 
and the S<iualene Type. 

"The Course of Autoxidati(>n Reactions in Polyisoprencs 
and Allied Compounds." I. The Structure and Reac- 
tive Tendencies of the Peroxides of Simple Olefins. 

"The Course of Autoxidation Reactions in Polyi.soprcne 5 
and Allied Compounds." 11. Hydroperoxidic .Structure 
and Chain Scission in Low-Molecular Polyisoprencs. 

"The Autoxidisability of the Alkyl Groups in Xylene." 

"The Interaction Between Rubber and Liquids." I. A 
Thermodynamical Study of the .System Rubber-Benzene. 

"The Caoutchol Component of Natural Rubber." A cor- 
rection. 

"Analytical Methods in Rubber Chemistry." V. Estima- 
tion of the Oxygen of Highly Autoxidised Rubber con- 
tained in Carboxyl. Ester, Carbonyl, Epoxide and 
Hydroxyl (iroups. 

"The Phosphatides of Hevea Bra.siliensis.” 

"Thermodynamic .Study of the Elastic Extension of 
Rubber." 

" The Interaction Between Rubber and Litjuids." II. The 
Thermodynamical Basis of the .Swelling and .Sfdution of 
Rubber;- - 

(i) -Methylenic Reactivity in Olefinic and Polyolefinic 
.Systems. 

(It) The Course and Mechanism of Autoxidation Reactions 
in Olefinic and Polyolefinic .Substances, including Rubber. 

(hi) Ionic and Radical Mechanisms in Olefinic Systems, 
with special reference t<» Processe.s of Double- Bond Dis- 
placement, Vulcanisation and Photogelling." 

" Rubber, Polyisoprencs, and .Allied Compounds." 11. The 
Molecule-linking Capacity of Free Radicals and its Bear- 
ing on the Mechanism of \'ulcanisalion and Photo- 
gelling Reaction.?. 

"The Interaction between Rubberand Liejuids." III. The 
.Swelling of Vulcani.sed Rubber in X’arious Licpiids. 

"The Crystal .Structure of -Isoprene .Sulphone." 

"The Elasticity of Network of Long-Chain Molecules. I." 

"The (-’ourse of Autoxidation Reactions in Pol> i.sojirenes 
and Allied Compounds." I\'. The Lsolation and Con- 
stitution of Photochemically-foriiied Methyl Oleate 
Peroxide. 

W Observations on E'ish-Oil Acids. 

"The ('ourse of Autoxidation Reactions in Polyisoprencs 
and .Allied ('oinjiounds. ’ \’l. ^The Peroxidation of 

Rubber. 

"The Vapour-Pressure Equations of .Solutions and the Os- 
motic Pressure of Rubber." 

"Characteristics of Wild Rubbers." 

"Why is Rubber E;iastic?" 

"Interaction between Rubberand Liquids." 1\’. Factor.? 
Governing the Absorption of Oil by Rubber. 

"Rubber. Polyisoprene.s. and .Allied ('ornpounds." IV. 
The Relative Tendencies towards Substitutive and Ad- 
ditive Reaction during ('hlorinati<in. 
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“The Course of Autoxidation Reactions in Polyisoprenes 
and Allieil Compounds.’’ HI. The Oxidation of Rubber 
in the Prosonce of Acetic Acid or Acetic Anhydride. 
“The Elasticity of a Network of l.oiiK-Chain Molecules, 
II.’’ 

“The Physical Chemistry of Rubber Solutions.’’ 

“Rubber, Polyisoprenes and Allied Compounds.’’ V. The 


Chemical Linking of Rubber and of other Olefins with 
Phenol-Formaldehyde Resins, 

“Tlie vStatistical Length of Paraffin Molecules.’’ 

“The Course of Autoxidation Reactions in Polyi.soprenes 
and Allied Comj)ounds.’’ I’art VTI. Rearrangement of 
Double Bonds during Autoxidation. 


Appendix {Hi): Research and Propaganda Programmes 1940 : — 




Netherlands 



British 


French 



Holland j West Java 


1. Research: — 


i 


Funiinmenlnl. 




Oxidation of rubber 

X 

1 


1 lydrogenat ion of rubber 

X 



Fundamental factors governing oil absorption . 

X 



The at('niic struct me of rubber 

X 



The factors governing the equilibrium state of solii- 




tions of rul)ber 1 

X 



The effect of light on rubber 

X 


X 

The non-rul)ber constituents of commercial rubber i 

X 



Polymerization 

X 

X 


Research on synthetic.s 

X 

X 


Vulcanization 


X ! 


Freezing raw and vulcanized rubber. . 

X 

X j 


Elasticity and plasticity 

X 

X 


Sound and vibration absorption 


X 1 


Swelling of rubber 


X 


The process of coagulation. . 



X 

Spectrography 



X 

Research on colloidal chemistry of latex 


X 


Applied. 

1 i 



I’o.silex 

i * 

: 


Latex tliickening and pastes 


X ' 


Rubber powders 


X ' 


Direct use of raw coagulum. 



X 

Attachment of rubber to metal 


X 


Heat sensitive latex 


X i 


Development, 




Commercial development of rubber resins... 

X 



Expanded chlorinated rubber . . 

X 



Rubber/resins moulding powders 

X 



2, Propaganda: — 




Agriculture 

• X 

! X 1 

X 

Building industry 

i ^ 

1 


Railways 

i X 



Roadways (rubbcr/asphalt). . , 


1 X 


Engineering 

1 ^ 



Noise abatetnent 

! X 

! X 

X 

Rubber in the home 

i X 


1 

Synthetic rubber (collection of data), ... 


X 


.School educational scheme 

X 

X 

X 

Military purt)oscs 



1 X 

Dissemination of research results 

X 

X 1 

X 

Propaganda in Belgium, .Scandinavia and Argentina.. , 


1 


Proijaganda in rubber in agriculture in America 

X 

! ! 



Appendix {iv): Income accrued to the End of 1941 (ex[)ressed in £ sterling): — 


Period 

Cess ('oli.ections 

French Indo-China: Art. 6 (ir 
Inter-governmental Ai.reement 

Briiish 

Neiher- 

I-AMJS 

Fhe.nth 

Total 

British 

Nether- 
lands 2 

French 

Total 

1.10. 19.16 









to 









31 12.1936 

11,000 

8.000 

1,500 

20,500 

43,000 

31,000 

2,500 

76,500 

193 7 

.s.s,.soo 

40,000 

4,000 

99,500 

62,000 

46,000 

4,500 

112,500 

1938 

39,000 

27..'iOO 

5,500 

72.000 

112,000 

84,000 

9,000 

205,000 

1939 

44,000 

31,000 I 

6,500 1 

81,500 1 

59,000 

42,000 1 

8,000 1 

109,000 1 

1940 

67,000 

48,000 » 

9,500 1 

124,500 1 





1941 

61,000 

46,000 1 

9,000 1 

119,000 I 






280,.SOO " 

200,500 > 

36,000 i“ 

517.0001 

~276.000^" 

~ 203d)()0 1 ' 

24.000‘r' 

503,000 1 


> Computed. 

* Paid to Rubber Crisis Centrale, Java: the organization for the collection of various cess collections levied in respect 
of N.E.I. Rubber. 



rilE WORK OF THE WESI' ,I\V V RESEARCH 
INSTI1TJTE EN RI'I TIONZORC 

hy 

ClI. C.OSTKR, Ph.D.* 

Dirrcfor, Kspcrinu-nl Sltilion Wrsl Jura, Ihiileiizoni: 

Jornurly, Chief Forester, and Director, Craduate Sehoot of Forestry, Madioen. 


I he W(?st-Java Researcli Instituti' is a private 
institution serving all the tea plantations of tin* 
Netlierlands Indies (138,000 ha3), cinchona cul- 
tivations to the extent of over 17,000 ha., and 
the rubber i)lantations of the western half of 
Java and South and West Sumatra (160,000 ha.). 

The work ()f the Institut(‘ embraces funda- 
mental botanical and chemical research and [)lant 
selection, besides special agricultural, technical, 
and f)hytopathoIogical studies of more or l(‘ss 
local problems, ami advisory work. I shall con- 
fine tnyself here to a consideration of the more 
KU'ueral and fundamental researclu's. 

Tea 

1. Botanual investij^ations. - Dr. Iz. dk IIaan 
has been engaged in a study of the anatomy of 
tlu‘ tea plant and published a first paper on the 
stem and leal in 1930 [1], Leav(*s from planta- 
tions at high altitudes are thicker and stronger 
than those Ironi low-lying plantations. 

Transpiration of tea shoots (bud and fourth 
leal) was particularly high in the morning [2], al- 
though the moisture-content of the h'af remained 
fairly comstant throughout the day. 'I'he stomata 
are open to the gn*atest extent in the morning 
hours, but close rajiidly with the fall in the rate 
of transpiration when the leaves are plucked. 
An average bud-and-fourth-Ieaf shoot w<‘ighing 
3.37 grams evaporated 1.5 gm. of water per hour 
m the morning. The temperature of leaves ex- 
posed to the sun was several clegrees abovt* the 
air-tem|)crature, but fell 1 to 2^' C. in the shade, 
owing to (waporat ion. 

D(‘ficiency symptoms in tea have been .studied 
by means of .sand and water cultun's [31. (Growth 
IS greatly retarded by nitrogen deficiency, the 
leaves are small and light yellow in colour, and 
dormant buds predominate so that few’ tU’W' 
leaves are fornual. .Sulphate deficiency also 
causes retardation of growth and yellowing of 
eaves, but the ratio of dormant to growing 
buds is normal (1 :1). With phosphate deficieiu'y 
the leaves are dark green to dull blue-green, 
whilst magnesium diTiciency causes a light- 
yellow coloration of the old leaves except for the 
parenchyma along the nerv’es, which remains 
green. Symptoms of calcium (h*ficit“ncy are 
most noticeable on half-grown leaves; the colour 
IS normal with light green at the leaf edges, and 
Cessation of grow th of the nerves causes the h'aves 
to bend. 

A .separate study of potash deficiency, which is 
widely distributed in West Jav’a and West 
.Sumatra, has appeared [4]. d'he leaves of the 
lower branches fall off, and the old leaves go 
d.ii k brown at the edges and die. Deficiency 
symptoms occur on seals with less than 0.007 
per cent, potash solulile in 25 per cent. H('l. 
iIk^ ash of potash-deficient (old) leaves usually 

/■ permission, from the Em[>. Journ. 

AKr. 10 (37);22-.R) (1942). 

* I hectare = 3.47 acres. 


contains le.ss than 10 per cent. K.D, as against 
20 per cent, in normal leav’es. Ilea\'y apiilica- 
(ions of sulphate of potash eliminale the de- 
ficiency symptoms and bring production up to 
normal. 

Vegetative reproduction of (<'a is of great ini- 
porlance for selection, and methods have been 
rievised with a view’ to securing rapiti multiplica- 
tion. 1 he usual method of budtiing requires 
bud-wood several years old. More rapid meth- 
ods include whip grafting [5] and proiiagation 
by cuttings [6, 7]. In whip grafting, a young, 
green scion shoot from w hich a strip of bark 2-3 
mm. wide has been removed is placi’d sidew’ays 
against a stock .stripped of a similar width of 
bark. Aftvr about 10 days the bark of the slock 
is ringed just above tin* graft. When the bud 
has swollen, the stock can be rcmioved above the 
graft; 80-90 percent, of such grafts are successful. 

Propagation by cuttings can also be \'ery suc- 
cessful if the light, temperature, and moisture 
relationships are canfully controlled in the .seed- 
bo.xes, which are cooled with running water. 
In'atment of cuttings, bc'forc setting out, with 
hortomono-A solution (1 :240) has had good re- 
sults, but heleroauxin, which was quite effective 
in 1939, was ineffect i\'e in 1940, probably ow'ing 
to deterioration of the product. 

1 land-pollination is a most valuable aid in 
selection work. In the field of floral biology the 
following observations have been made [8]. The 
period from flowering to ripening of fruit at 
Buitenzorg is about 8 months. rwenty-four 
hours after the bud has opened, tlu‘ corolla and 
stamens begin to fall off, and the proca^ss is ('om- 
pleted in 3 days. 'I'hi' presence of the corollas 
greatly encourages the visits of insects, .and their 
remowal liefore tin* flowar-lnids open practically 
prevents all pollination. The technifiue of cross- 
ing thiTefore consists in st'jiarating the corollas 
from the stamens before the buds optai, and in 
pollinating the stigma-lobes with (he pollen of the 
male jilant. ( losure ot the polliinited bud is 
unnecessary; by this means seed with a ger- 
minating jiower of about 15 p('r cent, has been 
obtained. 

2. Fclectiofi. Purpo.seful selection of tea in 
Java dates only from 1915. I'he early selections 
of types were done by eye, but a systian gradually 
developed of selection according to jiroductivity 
ba.sed on pluckings from indi\idual bushes. 
This .system has been perfected by W'ei l.E.NsiECK 
[9|. In all, about a million plants were jiKlgeil l)y 
eye, from which aliout 44,000 were selected .by 
individual pluckings. From the.s(‘, 2100 mother 
trees were finally selected from the majority of 
which clones were madi'. 

For determining individual production fiv(‘ or 
six te.st pluckings, wdiich in this case ari- made in 
one year, are sufficient. The recpiirtauents which 
must be satisfied by a mother tree are: a mini- 
mum yield of 50 gm. of moist leaf per plucking; 
production at least three times that of all the 
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original material, and a number of mother trees 
amounting to not more than 1 per cent, thereof; 
the desired type and a constant yield. 

In this way clones were selected with yields 
100 per cent, greater than those* obtained from 
ordinary nursery stock. A large scheme is in 
operation for the local testing of clones in repli- 
cated experimental plots. 

A number of artificial crossings between se- 
lected clones has recently been carried out; the 
seedlings therefrom will alst) be tested. It has 
already been clearly shown that the progeny 
of high-yielding clones produce more than ordi- 
nary seedlings. 

3. Chemistry of tea. - Dr. W. B. Dkijs has 
been studying the chemistry of tea and tea 
preparation for 5 years. 

rhe young green leaf used in preparing black 
tea contains in the dry matter 20-33 per cent, of 
tannins, of which 16 30 per cent, is insoluble in 
gelatine. The greater part of the tannins can 
be obtained only in an amorphous state, and 
consists largely of a gallic ester of catechin. 
There has also been separated 0- 1-0- 15 per cent, 
of crystalline tea-catechin, uf) to 0*3 per cent, of 
the gallic ester of tea-catechin, and 0*1 0*4 per 
cent, of gallo-catechin. The changes undergone 
by these tannins during the preparation of the 
tea have a great influence on the quality of the 
)roduct, particularly on the colour of the ill- 
usion. 

During withering the green leaf loses 20-30 
per cent, of water, and becomes supple and easily 
rolled. At the same time, starches are hydro- 
lysed, whilst proteins are more or less decom- 
{Kised and the activity of various oxidizing fer- 
ments, of which catalase and peroxidase are the 
most important, increases. During the first hour 
of fermentation the activity of the oxidizing 
ferments greatly decreases as a result of chemical 
reactions caused by the mixing of the leaf-juices, 
and the colour of the leaf turns brown. High 
temperatures also inactivate the ferments. Dry- 
ing fermented tea in vacuo at room-temperature 
increases the activity of those ferments which 
effect the oxidation of tannins. Loss of tannins 
occurs during rolling and the subsequent fer- 
mentation and drying; of the tannins remaining 
in the black tea, 40-50 per cent, are extracted 
in the infusion. 

4. Preparation of tea. The results of several 
extensive inquiries undertaken by different tea 
concerns from 1936 to 1941 have been collated 
and published [10, llj. Studies have also been 
made on the deleterious effect of prolonged 
withering on the quality of tea [12]; on the effect 
of elevation of plantation and factory on quality 
[13], showing that preparation in a factory at a 
high altitude was generally beneficial, whilst the 
leaf from a highly situated plantation was of 
appreciably better grade than lowland leaf; and 
on the grading of rolled leaf and the machinery 
used for it [14]. 

5. .Agricultural investigations. — 'I'he first 
pluckings after pruning, the different plucking 
methods, and the length of the plucking cycle 
have l)een the subjects of many experiments 
[15, 16], In a lowland plantation a lengthening 
of the plucking cycle from 3 4 to 10-11 days in- 
creased the amount of commercial leaf in a 
coarse plucking and reduced it in a fine plucking. 
'\ he duration of the plucking cycle will thus vary 
with the nature of the pluck. The quality of the 
product falls when the plucking cycle is pro- 
longed. 


Two papers on planting distances [17, 18] have 
.shown that production from a tea plantation is 
higher during the first 10 years the closer the 
planting. .Subsequently yields level out, but 
with heavy fertilizing closely planted gardens 
maintain their supremacy. Thinning of closely 
planted gardens according to the productivity of 
individual bushes is not generally practicable, 
and thinning by eye probably has little influence 
on total production, 

A number of fertilizer experiments with sul- 
phur, which greatly increast'd the acidity of the 
soil and the av^ailability of soil minerals, showed 
that sulphur appreciably increased the growth 
of the bushes and, in many cases, the production 
over several years [19]. Sulphur applications are 
particularly successful on young volcanic .soils 
with over 5. Liming, on the other hand, is 
harmful. 

A large number of fertilizer experiments has 
made possible a classification of West-Javan tea 
soils according to fertilizer requirement [20]. 
In general, orgatiic nitrogen (oil-cake) is less 
effectiv'e than inorganic. The normal optimal 
fertilizer application for fully grown tea gardens 
is 300-500 kg. of sulphate of ammonia and 100 kg, 
of double superphosphate per hectare per year 
(2*4 4*0 and 0-8 cwt. per acre, respectively). 

6. Plant-pathological investigations. — The most 
serious insect pest of tea in Java is Ilehpeltis, 
against which a very effective and economic 
counter-measure has been found in the dusting 
of gardens with derris pow'der [21J. ('anker of 
the branches is a common, but not invariable, 
result of the lesions made by llelopeltis in shoots 
and branches. 

On the mycological side much attention has 
been paid to various root-fungi, 'i'he red root- 
fungus Ganoderma pseudoferreum can be effec- 
tively controlled by isolating and digging up at- 
tacked bushes; the (let(*rmining factor here is 
the cost. No satisfactory control has been dis- 
covered for the black root-fungus {Rosellinia 
arcuata), which is po.ssibly di.sseminated by 
spores as well as by root-contact underground. 
Another red root-fungus Poria hypolatentia and 
'bitten-off ' di.sease, caused by a species of Pythi- 
um, have al.S(j been studied [22, 23]. 

Rubbkk 

Owing to lack of staff, publication of the re- 
sults of many rubber investigations is much in 
arrears and references to the literature cannot 
often be given. 

1. Botanical investigations. A series of in- 
vestigations has been made of deficiency symp- 
toms which are externally similar to those of tea. 
With phosphate deficiency, the* leaves are a 
darker green, with the older oiu's tint(*d brown - 
red, and stiffer than normal. Incomplete N-P 
and sulphate nutrition greatly checks growth 
in both length and thickness. 

Hevea seedling plants can be divided [24], The 
‘twins’ so obtained grow normally and display 
identical characteristics of growth and produc- 
tion, thus making it possible to carry out strictly 
comparable experiments. .Several such plants 
were budded with a certain clone, whilst the 
twin plants were grown as unbudded seedlings. 
Budded plants on high-yielding root-stocks gave 
considerably higher production than on low- 
yielding stocks (arranged according to the pro- 
ductivity of the twin plants). 

The mutual influence of stock or scion on the 
performance of the other has also been .shown 
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in other ways, but the relationships between the 
two are still very complex. There is much di- 
verse evidence that self-budding has no effect on 
growth or yield. Attempts to propagate llevea 
by cuttings have usually failed. 

2. Selection. — .Selection of Hevea has doubled 
and trebled the yields of old estates. In the last 
10 years a definite 'ceiling' seems to have been 
reached. The clone Tjirandji I, which was put 
on the market in 1928, is still one of the highest 
yielders. 

Nevertheless a great deal of work has been 
done to improve other qualities, especially re- 
sistance to bark diseases, wind damage, &c. 
'Phe W est-Java Station performs 50,000 crossings 
between the best clones every year, with an 
average success of about 5 per cent. These 
.seedling families are te.sted for yield while at the 
same time they are .serving as material for further 
selection of superior mother trees. 

I'he .seedling families of good clones akso seem 
to he good yielders, although they have not 
reached the level of the highest-yielding cloru‘s. 
They are, however, as su.sceptible as the older 
clones to bark diseases and have other undesir- 
able qualities, and require just as much nurtur- 
ing. There are also possibilities of raising yields 
by seh'ction ot the seed-bed by the ‘testatex’ 
or othi'r method of determining th(“ flow' of latex, 
and subsequently in the growing plantation by 
selective* thinning on a yield basis. 

Since newly selected material needs local test- 
ing of its reaction to local factors, particularly 
climate, soil type, and altitude*, a large and in- 
creasing number of local trials have* been made. 
At the end of 1940 the West java Station had 
charge of .12 local trials and 3 experimental rub- 
ber plantations of about 300 hectares. 

An arrangement was made in 1940 with sta- 
tions in C'eylon, Malacca, and Sumatra for the 
e.\change of promi.sing new material so that a 
wider basis of selection could be secured. 

3. Chemistry. - A great many papers have* 
been published in the Archief voor de Rubber- 
l ultuur on the chemistry, physics, ami technology 
of rubber latex. Without referring specifically 
to these, it may be said that the main lines of 
research have been on the physical and chemical 
properties of latex and rubber, the bacteriology 
of the rotting process, possibilities of modifying 
the rubber molecule, technical applications of 
rubber, the conservation and creaming of latex, 
and the effect of different processes on the 
properties of rubber. 

4. Preparation of rubber. — In recent years 
there has been a noticeable development in 
smoking- and drying-sheds in the direction of 
‘tunnel’ sheds. By improv^ed insulation and air 
circulation the drying-time could be considerably 
shortened in many crepe drying-sheds. 

Recent research has shown that wet sheets 
can be completely smoked in a few hours and can 
afterwards be rapidly dried. In this way the 
total time of smoking and drying can be com- 
I)res.sed into two days. 

Packing rubber in three-ply boxes is costly and 
unneces.sary Methods have been developed 
for packing sheet rubber in gunny or in other 
sheets [25], but it remains to be seen whetln*r 
these ch(*ap and adequate methods are acceptable 
to the consumer. 

Rubber mould can be prevented by the use of 
disinfectants, especially paranitrophenol, but a 
better way is to keep the relative humidity of 


the atmosphere in the packing-s}n*d below* 70 
per cent. [26]. 

The question of coagulator assumes impor- 
tance in war-time. A bacteriological method of 
preparing acetic acid from latex st*rum and 
spirit has been worked out [27], and has been 
testetl by several concerns. Coagulation with 
sulphonated oil has also been shown to be feasible, 
ami the method is under investigation [28]. 

5. Agricultural investigations. -One of the 
most important problems is to raise the produc- 
tivity of old plantations up to modern standards. 
Prolonged experiments with the ‘two-cut’ tap 
(one made 60-80 cm. above the other) and with 
the ‘high’ tap (with a second cut at 2-3 metres 
height) indicate that yield-increases of 20-40 
per cent, can thereby be obtained for .several 
years |29]. Another method of increasing pro- 
duction, at any rate in places where labour is 
abundant, is to reduce the tappings from, say, 
320 to 160 trees, so that tapping can be com- 
pleted in the early morning. The more careful 
work that is thus jwssibk* al.so helps to increa.se 
yields. 

A test of different tapping sy.stems that has 
gom* on continuously for 15 years has giv'en the 
following results [30]. The yields from the more 
inten.sive .system (.S/2, d/2, 100%)^ were about 
15 p(*r cent, higher than from the lighter systems 
(.S/3, d/2, 67%).* Period tappings for 20-30 
days gave yi<*l(i increases of 7 per cent, and 4 per 
cent, over tappings on alternate days. Brown- 
bast attacks havT been highest with the intensive* 
tapping systems, but it has bt*en found that l)y 
halving the length of the cut attacked trees can 
be* maintaineel in regular prexiuction. 

A large number of fertilizer trials has shown 
that on certain soil types a complete NPK 
fertilizer gives e*xcellent results, on other types 
only NP is effective, and on yet othe*r (rich) soils 
no fertilizer re.si3onse is obtained. On stiff, im- 
permeable soils the construction of blind drains, 
which are filled with loppings from the vegeta- 
tion, have appreciably increased yields over con- 
siderable periods. 

The Research Station has evolved a system of 
spacing and thinning budded plantations, 
whereby at first 400-500 tr(*(*s are maintained 
per hectare, and a thorough and rapid thinning 
is made at the end of the fifth year so that by 
the eighth year the number of trees is reduced to 
abour 270 j)er hectare. This number is then 
gradually reduced to 180. Large numbers of 
stems in the early years give higher yields, but 
bark renovation is less .satisfactory. 

Since rubber is planted in the Netherlands 
Indies up to an altituth* of 700 metres, it is in- 
teresting to compare its behaviour in the plains 
and in the elevated plantations [31]. Growth of 
the same clones umier similar soil and climatic 
conditions was slower at 515 metres than at 250 
metres altitude. I'he criterion of tapability 
(45 cm. girth at ^2 ni(*tres ht ight) was also 
rt'ached 2 years later, and susceptibility to 
brown bast was greater, at the higher altitude. 
Production, how'cwr, was about tht* same. 

A comparative test of topping at 3 5 metres 
height young rubber trees that had not formed 
side branches showed that topping first increases, 
but subsequently reduces, density of growth. 

6. Plant-pathological investigations. - Root- 

i. f. a half-spiral cut tapped every otiier day. 

•'/'.**. a third-s|)iral rut tapped every otlier day at 67 per 
cent, of (he intensity of the standard S/2, d/2 sy.stem. 
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fungi are the chief pests of rul)l>er plantations. 
The white root-fungus Fomes lignosus occurs 
everywhere in young, and also in older, planta- 
tions. In young plantations where the roots of 
separate trees do not touch, control l)y removal 
of affected trees is elTective, but in old plantations 
the root-necks of neighbouring trees must be ex- 
posed. ('areful removal of root-residues in clear- 
ings is necessary, as isolated roots can continue to 
live in the ground for several years. 1 he fun- 
gus spreads more rapidly through clean-weeded 
ground than under a cov(‘r of Centrosema piibes- 
cens. 

Tlie red root-fungus Ganoderma pscudoferrenm 
occurs in the heavier soils and attacks older trees. 
The infection comes mostly from Alhizzia fakata, 
which greatly favours the spreading of this fun- 
gus. Exposure of the root-ne('ks gives elba tiv'e 
control. 

Cinchona 

The results of cinchona investigations are 
circulated only to interested parties, and there- 
fore no tiU'ralure references are give/?. 

i. Botanical investijiations. - Monthly anal- 
yses of hark have shown that th(‘ quinine- 
content undergoes periodical lJuctuations durinfr 
the year. In a 16-years' study, an increase in (lie 
quinine-content of clones was ob.ser\’ed in the 
early years, but in unmanured plantations a de- 
cline S(‘t in about the fifth to seventh year and 
persisted with irregular variations. Manuring, 
however, maintained the quinine-content or 
reduced the rate of decline. Dilferent clones 
behaved differently. 

'File (juinirK'-content of the bark from the same 
seedling variety or clone varies according to the 
soil ami environmental conditions. A high con- 
tent is found where vertical growth is stunted. 

In these areas llelap(dtis attacks are common, 
which further restrict growth and increase the 
quinine-content. 

The quinine-content of the underground bark 
of the S'uccirubra stock of the graft depends on 
that of the overground bark. 'I'he contimt of 
the root-liark is 1158 times that of tin* over- 
ground bark raised to the power 0-46. 

2. .Selection. — Sek-ction of cinchona was 
begun shortly after its introduction into Java by 
selection of mother trees with high quinine- 
content. rile original low content of quinine 
has been rai.sed to 12-15 per cent., and some 
clones an- known with 17 or 18 per cent. ITo- 
ductive capacity has Ix'en doiililed or trebled. 

d'he basis of selection is not only the quinine- 
content of the bark, but also the yield of quinine, 
which is influenced by tlu* thickness and water- 
content (jf the bark and tlu? growth of tlu* tree. 
Resistance to di.seases and pests is also taken into 
consideration. 

Artilicial pollination of clones has been very 
succe.ssful. Cinchona is heterostyle, so that 
only long-styled clones or varieties can 1«‘ 
crossed with short-styk'd. The valuable varieties 
thus produced give promise of high yields in 
plantations, besides forming the basis of further 
selection. A few nurseries have l/een planted 
with the desired combination of clones. 

3. Chemistry. - A method has been devised 
for determining the (piinine-content of small 
(2 gm.) samples of bark. 'I'he micro-chemical 
detection of bark alkaloids in living tissue has 
been studied, but without definite results. 

When bark is dried at too high a temperature. 


a partial decomposition of the alkaloids occurs. 
A method is being devised for determining the 
loss by decomposition on drying. 

The coarser pieces of bark have been found to 
contain more quinine than docs powMery ma- 
terial; conse/iuently samples for analysis must be 
v'ery carefully prepared. 

4. Agricultural invest! tiations. — During re- 
cent years a method has been worked out in con- 
junction with the Forest I'xperiment Station for 
estimating the stock of bark and quinine in a 
plantation. 'Fhe Forest Station constructed 
locality, class and yield tables, such as are com- 
monly used in forestry, for various clones and 
varieties. These w'ere supplemented by tables of 
quinine-content of bark, according to clone, age, 
and the manurial condition of the land. Fhis 
w'ork is not yet comideted. 

A few te.sts of spaeing and thinning have in- 
dicated that closely spaced plantations give the 
highest yields, but there is a wide range in the 
optimal density of plants. 

Analy.ses of neighbouring patches of .soil of 
varyi/ig productivity showed that the productive 
soils were characterized almost without excep- 
tion by a hi^di content of organic matter, high 
nitrogen, and low carbon-nitrogen ratio. They 
also usually had more citric-soluble pho.sphate, 
more lime, and a higher hydrolytic acidity than 
the le.ss productive .soils. 

5. Flant-pathological investigations. — Cinchona 
is susceptible to many disea.se.s. Attacks of 
Rhizoctonia solani, which can be controlled with 
‘.superol,’ occur in .seed-beds, and striped canker 
causi'd by a Phytophthora is wide.spread. I'he 
black root-fungus Roscllinici circuata is also com- 
mon. 'Fhe most serious insect pests are Ilelo- 
peltis and Pachypeltis, which can be controlled 
in young jilantations by powdering with derris 
preparations. 'Fhere are several harmful cater- 
pillars, but it is found that in serious attacks 
these are usually parasitized and the attacks 
come to an end without control measures btang 
taken. 
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Head, /ooto'.iieat Museum, Huitenzonj 


In November 1934 it was cxaclly Hfty y(*ar.s 
ago that the h'ort'igners’ lalxualoty of the Cion-- 
ernment Botanical (jardims at Buitciizorg was 
founded. Tliis day was not celeliralcd iii any 
festive manner, owing to the fact (hat under 
str(*ss of circumstances the laboratory has no 
permanent h’ader just now and had at (he tim<‘ 
no foreigners working there. Vet I (hink we 
cannot allow this date to pass unnoticed, if it 
W(‘rc only to honour the man who brought aliout 
the e.xistence of the laboratory and thus created 
one of the most valuable di‘partments of (he 
Botanical (iardens, an institute that has greatly 
contributed to enhance thi; glory of (he Buiten- 
zorg scientific centre even far abroad. 

It is (herelore not without reason th.at in tin* 
report of the Botanical (.'.ardens for 1884 
IkI'I'b fiegan the chajiter about the bot<uiic;d 
station with the remark that this new paragraph 
was likely henceforth to rank among the most 
important items in his reports. At the sanu' 
time the hope was expn'ssicl that the visits of 
foieign scientists might not only sca ve to uphold 
the glory ol llu' Botanical (kirdens Imt that 
through them the “Annales du Jardin Bota- 
niciue ’ might be enriched with inijiortant con- 
trilmtions aliout in\'e,stigalions made' or started 
at Buitenzorg. d'hese expectations may cer- 
tainly be said to have beiai fulfdled. 

On November 14, 1884 the buildings of the 
Military Medical Service at Buitenzorg (situated 
between the curator's house and tlu‘ jHcsent 
Zoological Museum) wer<‘ handed o\’er to the 
Botanical dardensand the former hospit.d-room 
was made into a botanical station. 'I'his ol<| sta- 
tion is thi‘ building situated on the West of the 
square now surrounded by the buildings of the 
Laboratory for Chemical Investigation. The 
founding of the station w.as made known by 
means of a circular, written in l-'rench, in which 
the great importance of “studying on the spot” 
and the further ad\antages offered by the Bo- 
tanical (kirdens W(>re pointed out. On January 10, 

* Itppnntcd from llip author's "Ttir Duiti(|iiagrnary of 
(lie Foreigners' Laboratory at Buitenzorg. 1884 -1934 " 
Aytn. (hi Jardin Hot. Buitenz. 45:1 54 (1935). 


1885 (he laboratory was oiiened to visitors. 

rims the first botanical station in the tropics 
was founded. It was precuninent ly meant for 
use l)y foreign botanists, who wanted to work in 
the Botanical Gardens. In the al)o\e-mentioned 
rejiort d'KHcn states, moreov<‘r, that it might be 
reasonalily exjiected that the lu'wly-founded 
laboratory will attract visitors, since the Botani- 
cal (jardens ofler an opportunity for botanic’al 
study in practically every respect. 

Beloit' that date one single foreign scientist, 
biraf zi' vS(.)1.ms-Lai H.\( H, v isited the Botanical 
(•ardens in 1883 84 in order to make certain in- 
vestigations. llis (h'seription of the Gardens and 
his advice to others to visit Buitenzorg have 
certainly contributed to the fact that soon after- 
wards many others follow<‘d his exampU'.' 

In the very first year after the foundation no 
less than five students ma<l(' use ol this new 
“workshop,’’ although in the old room there 
weri' only lour tables available. Of tlu'se five 
two were Dutch and thrc'e foreigners. 'I'he 
Dutchnu'ii wt're Dr. S. II. Kookoiiks of the 
Netherlands Indian Forest Service, who was the 
very first worker to find a plact' in the new lab- 
oratory; the otln'r w.as Prof, J. F. Eijkman, 
lormer professor ol chemistry and ph.irmacology 
at the Fniversity ol Tokyo. FiJK.vi.VN, who after 
a nine years’ stay in Japan was on his way back 
to Europ(', visiteil Netherlands India and in the 
Bot.aiiical Gardens carried out iihytochemical 
investigations.^ No doubt his visit has been the 
first impulse to the foundation of the Pharma- 
cological Idioratory of the Botanical Garden.s, 
vvhicli took place In 1888. Of the thri'e foreigiu'rs 
who in this first year worked at the station we 
mention in the first place Prof. K. VON (4oEBLL, 
at the time professor of botany at the Fniversity 
ol Kostock. 'I'his well-known botanist, who had 
primarily intended to make his investigations in 
(k'ylon, changi'd his pirns when he heard of the 
foundation of (he Buitenzorg .station and pre- 
ferred to come to Java. Of tin* two othc'r foreign- 

‘ Botanisclio Zeitung. Jg. 42. 1884. 

’ J. F. Eijkman. Ecu bezuekaan 'h Lands I’lantentuin te 
Buitenzorg; 's-(travenhagc. 1887. 
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crs, both Russians, one was a botanist, the other 
a zoologist. 

It is obvious that from the very beginning this 
botanical station rightly deserved the name of 
“foreigners’ laboratory’’ and also, that from the 
beginning not only botanists but also zoologists 
and chemists were among its visitors. From the 
first a laboratory-register was made, in which 
every visitor wrote a short entry concerning the 
duration of his stay, together with the principal 
subjects studied by him. 

In order to enable also Dutch botanists to 
profit by th(‘ existence of this laboratory and the 
other institutes at Buitenzorg Trei B managed 
to raise, during his stay in Holland, a fund that 
was to pay for regular trips of botanists to Buiten- 
zorg. By means of this “ Buitenzorg founda- 
tion’’ ^ together with a yearly subsidy from the 
Government the possibility has been created to 
send a botanist to Buitenzorg every two years. 
As it was at that date regretted that two years 
were to elapse before the first Dutch botanist 
was to go and work at the Buitenzorg station a 
sum of / 2400. — was collected privately to enable 
one to start for Buitenzorg immediately. Thus 
Dr. J. G. Boerlage, conservator of the National 
Herbarium at Leyden, could accompany Treub 
on his voyage back to Java, in 1888, as the first 
visitor on behalf of the Buitenzorg foundation. < 

Through Treub’s untiring attempts means 
were found also in many other countries to send 
investiptors to Buitenzorg regularly in the course 
of the following years. One of the first countries 
w’hich showed activity was Germany and from 
this country a great numl)er of sci(*ntists have 
until this day visited Netherlands India, so that 
among the numerous visitors of the Foreigners’ 
laboratory the (iermans take a foremost place, 
not only as to number but also as to the scientific 
fame of those who visited Buitenzorg. Other 
countries followed suit; as a rule it was either 
the Government or the National Academy of 
Sciences that more or less r(‘gularly jjrovided 
the means for such a voyap* and stay in the 
tropics. Germany was soon followed by Austria, 
Russia, Belgium and Switzerland. 

I'he (ireat W ar has put a stop to this, as it has 
done to many another ideal or spiritual thing, 
and the ensuing economical downward progress 
has prevented many countries from continuing 
what they had started so enthusiastically. 

In 1890 an important extension t(x)k place by 
the foundation of a botanical laboratory by the 
side of the botanical station, which laboratory 
was to investigate the conditions of life, anatomy, 
and diseases of tropical economic plants. The 
two institute's were placed under one he'ad, as a 
department of the Botanical Gardens, named 
“Botanical laboratories.’’ Thus a chief of the 
Foreigners’ laboratory was appc)interl and the 
first to take office as such was Dr. j. M. Janse, 
who subsecpiently became professor of botany 
at the University of Leyden, 


’ For further particulars see the Report of the Govern- 
ment Botanical Gardens for 1888. 

‘ Altoxether there have been sent out for the Buitenzorg 
oundation until 19.54 besides Dr. Bokrlagi': 21 Dutch 
students, viz . F. A. F. ('. VVknt (1890), J. C. Costerus 
(1892), E. Gii.iAY (1895), F. ('. PMTc;t,K (1897). A. 11. 
Schmidt (1898), S. L. .Schouten (1901). J. (\ Schoute 
(190J), A. A. Folle (1906), Fh. van Harreveld (1907), 
J. Kuyper (1910), A. H. Blaauw (1911), Mej. J. Wester- 
DijK (1913), Mej. C. Sluiter (1915). Mej. H. C. C. la 
RivifeRE (7919), II. Boschma (1920), Th. .Stomps (1923), 
O. POSTHUMOS (1925). B. M. Danser (1925), (i. L. Funke 
( 1927), Mej, B. Folak (1930), Mej. A. Kleinhoonte (1932). 


The next year was not less important in tht* 
history of the Botanical Gardens. After the 
reservation of a large stretch of primeval forest 
situated above the mountain-garden of Tjibodas, 
in 1889, that garden also obtained a botanical 
station in 1891, where the flora and fauna of the 
adjoining forest could be studied. The station 
contained both working and sleeping accommo- 
dations for a small number of visitors. 

In the next few years the new Botanical lab- 
oratory occupied itself practically exclusively 
with the investigation of plant-ilisc-ases whereas 
the investigation of more particular problems was 
left to the many foreign visitors who came to 
work at Buitenzorg or Tjibodas. To what ex- 
tent this study of the diseases of economic plants 
predominated is i)roved by the fact that the said 
laboratory is often mentioned under the name' of 
Fhytopathological laboratory, as e.g. in the report 
on the organization of the Botanical Gardens in 
1898 by Treub (Bulletin No. 1 de I’lnstitut 
Botanique de Buitenzorg). 

It is selfevident that during tin* first period 
the Foreigners’ laboratory was still rather primi- 
tive; only in the year when the new Botanical 
laboratory was opened were the buildings pro- 
vided with gas which was generated from petrol 
in a private plant. Some years were to elapse 
before waterpipes were laid (1893), the water 
being supplied from cisterns in wdiich rainwater 
was collected. The old gas plant stood on the 
spot where later on the new Treub laboratory 
was to arise, and after gasworks had been con- 
structed at Buitenzorg (1902) it was removed to 
Tjibodas, where it ceased to function after the 
building of the new laboratory there. 

If one considers th(‘ unfavourable circum- 
stances under which the first scientists had to 
work in the tropics, as compared with the many 
comforts and the superior equipment of present- 
day laboratories, one can but admire the work 
that was done in those days. 

In 1891 the Foreigners’ laboratory was en- 
larged wdth one room for making plant-physi- 
ological experiments in the dark, while at the 
same time, owing to the* (‘ver greater use made 
of photography as a means of investigation, a 
dark room was furnished for the exclusive use of 
the visitors. 

The number of visitors increased steadily and 
in 1890 amounted to 12. It is evident that four 
tables were insufficient for so many workers, 
hence they had often to be accommodatt'd else- 
where. During the first ten years of its existence 
the Buitenzorg station was visited by 46 people. 
Of these the greatest number were (x'rmans, 
sixteen in all. There were 14 Dutch and the others 
were representatives of practically all European 
nations, Austrians, Russians, Englishmen, orn* 
Belgian, one Dane and one Swede, an interna- 
tional party indeed. 

The lack of room was imi)roved when by means 
of rebuilding the laboratory a fifth and later on a 
sixth place could be addt-d to the four already 
existing and when in 1896 a new building was 
made, which became the seat of the Botanical 
laboratory, three more tables were here put at 
the disposal of foreign scholars, whereas one more 
separate room was reserved for scientists that 
came for special investigations in the Botanical 
Gardens. The Botanical laboratory that for- 
merly, together with the office of the Gardens, 
had been housed in a part of the former hospital, 
was now established in the east-wing of the build- 
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ing that had been put in its place and which, 
later on, was occupied by the Analytical lab- 
oratory. 

Still more accommodation for foreign workers 
was obtained when the new Zoological Museum 
was built in 1901. There a room with three 
working-tables was reserved as a laboratory for 
foreign zoologists, who until then had been put 
up in the Botanical station. 

The last zoologist still to enjoy the hospitality 
of the Botanical station was Ernst Haeckel 
from Jena, who also witnessed the institution of 
a priv'ate laboratory for foreign zoologists. This 
fact gave rise to his writing in the guest book of 
the Foreigners’ laboratory the following words: 
“Das neue Zoologische Laboratorium, dessen 
Mauern ich jetzt aus dem Boden wachsen sehe, 
wird dann auch den Zoologen eine ebenso 
giinstige und unschatzbare Gelegenheit zu ana- 
tomischen und physiologischen, ontogenetischen 
und phylogenetischen Forschungcn bieten, wie 
bis jetzt das Botanische Laboratorium der wis- 
senschaftlichen Pflanzenkunde die grdssten Dien- 
ste geleistet hat. Indem ich Herrn Professor 
I'recr den dankbarsten Erfolg fur seine aufop- 
fernde 'Liitigkeit auch in dieser Beziehung 
wiinsche und ihm fiir seine freundliche und 
zuvorkommcnde Unterstiitzung nochmals den 
herziichsten Dank ausspreche, hoffe ich dass das 
Biologische Institut von Buitenzorg noch fiir 
lange Zeit das beste Central Institut fiir das 
Studium der Tropennatur l)leiben und von Eu- 
ropiiischen Naturforschern imrner fleissiger be- 
sucht werden wird.” 

It is a pity that this wish has not been fulfilled, 
for when later on, in 1912, the museum had to 
be eidarged as there was lack of room, the pri- 
vate laboratory for foreign zoologists was again 
abolished. Yet in this period from 1901-1911 
no less than 23 zoologists, taxonomists included, 
have made use of the Zoological laboratory. It 
is to be regretted that the existence of a separate 
zoological laboratory could not be maintained 
and that no attempts have ever been made to 
stimulate its more independent existence under 
a separate* leader as has bc'en the case with the 
Botanical station. 

In the Pharmacological laboratory (later 
Phytochemical laboratory) foreigners have also 
repeatedly worked. The first to make investiga- 
tions especially in this laboratory was Prof. 
P. C. Plcgge, from Groningen, who died only a 
few weeks after his arrival at Buitenzorg in 1897. 

The years that record the greatest number of 
visitors were 1898 and 1899, when a great many 
scientists stayed at Buitenzorg. It was once 
more an international party that worked here 
in 1898: Dr. Nyman from Cpsala, Prof. Molisch 
from Prague, some Germans, Dutch and Swiss, 
among which latter were Prof. ('. Schroter from 
Zurich, Dr. Racthorski from the Experimental 
Station at Tegal, Prof. Biro from Budapest and 
two Russians. Among the Dutch there was also 
a medical colleague, Dr. A. W. Nieuwenhius, the 
well-known Borneo explorer, who at Buitenzorg 
made an investigation on a skin disease caused 
by a fungus. There were not only botanists but 
also chemists and zoologists, the investigations 
were idant-physiological, biological and chemical, 
whereas embryological, anatomical and taxo- 
nomic studies were made of plantsand animals. It 
must have been a great satisfaction for Treub, 
the founder of the station, to witness how his 
call had been answered and how various and 


divergent scientific problems were tackled by 
such an international congregation of learned 
men. .So he could rightly testify in the Report 
of the Botanical (iardens over 1897 that this 
institute had become ‘‘an international scientific 
station whose fame was ev*er inert'asing in conse- 
quence of the continuous visits of foreign 
scholars.” 

While we have seen how in 1901 a centre was 
created for zoological investigations, it soon ap- 
peared that there was also need of a marine 
station, where visitors of the Botanical Gartlens 
might find an opportunity for observations and 
studies in loco. 

The marine station that (from 1884-1891) 
existed at Batavia in the Iniilding of the Royal 
.Science Society, and that had offered this op- 
portunity, albeit on a small scale, to several 
Dutch and foreign scholars, had ceased to exist 
since its founder and leader, Dr. C. Ph. .Sluiter, 
had left for Amsterdam, where he was appointed 
professor of zoology. 

So there were made attempts in Holland to 
collect money for the erection of a small station 
at the seaside for the study of marine fauna. 
In 1904 /2500. had been brought together for 
this purpose. At the same time the necessity of 
a laboratory near the sea had been proved with 
a view to the interests of tlu* fisheries. These 
two plans were then combined and in 1905 th(* 
Fisheries Laboratory arose in Batavia, which 
also offered accommodation for foreign zoologists. 

After the departure of Dr. Janse in 1899, 
who, w^hen in Holland, was appointed professor 
of botany at Leyden, there ensued a period of 
some lack of continuity as to the leadership of 
the department of ‘‘Botanical laboratories.” 
Dr. j. VAN Breda de Haan was in the following 
year appointed to succeed Dr. Janse. He had 
been chief of the Laboratory for the investigation 
of Deli Tobacco, and in 1905. when he was made 
chief of the Rice Experimental Station, he again 
passed on his task at the laboratory to Dr. C'h. 
Bernard. Again Bernard had to resign office 
when, at the end of 1907, he was made chief oi 
the Tea Experimental Station. His successor. 
Dr. 11. P. Kuyeer, was exjiected to be the right 
man for the task awaiting him. However, as 
early as January 1909 he dii*d and was succei'ded 
by Dr. P. J. .S. Lramer, botanist at the ('offee- 
culture laboratory, lowards the end of the same 
year Dr. Cramer also left Netherlands India, 
to go to Suriname for a pi-riod of three years as 
Director of Agriculture. 

Only after the leave of Dr. C ramer, whose 
place was taken by Dr. ( . J. J. van Hall, some 
stability came again in (lu* leadership of the 
Botanical laboratories. At the same time, how- 
ever, the real Botanical laboratory was .segregated 
and its work w'as officially confined to the study 
of plant-diseasr*s, which had practically been the 
case from the very beginning. For the care of 
the Foreigners’ laboratory and the assistance 
given to the foreigners in their investigations 
was hardly to be combined with a thorough 
study of plant -diseases, for the purpose of which 
one has often to be absent from Buitenzorg for 
some length of time in order to make local studies. 

So the Foreigners’ laboratory and the lab- 
oratory at Tjibodas were now put together under 
one head, and in 1910 Dr. F. C'. von Faber, 
former botani.st at the above mentioned lab- 
oratory for Coffee culture, was appointed to this 
position. At the same time this reformed de- 
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partniont of “Botanical laboratories’’ was 
char^etl with the task of general anatomical, 
physiological and biological investigation of tin; 
tropical flora. 

With Dr. VON FAni:R a new period of con- 
tinuity in the leadership of the Foreigners’ lab- 
oratory was initiated. And now that the head 
was no longer concerned with ])lant disease's, more 
time could be devoted to general botanical in- 
vestigation, for which there was very good rea- 
son, since this re'Search-work .should not be left 
merely to occasional foreign visitors. Indeeil, 
for the leading of the laboratory and enlightening 
of foreign investigators it is highly tlesirable that 
at th(‘ head of the Botanical laboratories there 
should be a man of some wider knowledge, who 
is familiar with the different biological probhmis 
that may occur in the tropics. 

As mentioned above, fornu'r investigations at 
the Botanical laboratory had mostly been con- 
cerning plant-diseases. Only Dr. Bi-knakd, 
during the short period when he was at the head 
of the institute, had also occupi(‘d himself with 
purely botanical subjects. As such we may 
mention his studies about saproi)hytes, frt'sh- 
water algae, the physiology of latex-producing 
plants and some Javanese phalloids. 

Only after the appointment of Dr. von Faui.r, 
and when a separate <lepartment h^r plant pathol- 
ogy had been institutc'd, lould the new task of tlu' 
Botanical laboratories be fidly attended to. 
Von Fahi;r has indeed interested himself in 
various subjects and many problems have* beetj 
tackled by him. We may more particularly 
mention here:- symlnosis of st'veral tropical 
plants with bacteria that live in hereditary com- 
munity with the higher plants; about iridescent 
bodies in the cells of red algae; an investigation 
concerning the movements of JUopliytum and 
Miniosa-, the i)hysiology of the tropical fort'st; 
the physiology and biology of mangrove plants 
and crater plants, espc'cially those of the solfa- 
tara’s. 

Although it seemed that with the appointment 
of a separate head non-taxonomic botanical in- 
vestigation at tin- laboratory was to enter a 
periotl of prosperity, the (ireat War put a sudden 
stop to the co-oi)eratH)n of foreign investigators, 
for not only during the war but for a long time 
afterwards this was wanting. In May 1914, just 
before the outbreak of the war the new laboratory 
intended for investigators from elsewhere could 
yet l)e festively initiated. For the erection of 
this laboratory the “('ommittee for homage to 
Treub,’’ which had been formed in 1911 in order 
to do hoiujr to tin* memory of I'ri'.ub, had col- 
lected f 17,000. This lal)oratory was therefore 
named “Treub laboratory,” in honour of the 
man who had not only been the moving power 
in facilitating the visits of botanists, but who 
had always untiringly continued his attcMUjits to 
draw hither more and mort! students from all 
countries. 'The solemn inaugurati«)n of the build- 
ing took place, in the presence of the (lovernor 
General, l)y the then Director of the Botanical 
Gardens, Dr. j. (’. KoNiNCsm-Kcii R, who in a 
speech entitled “ Horrea replenda” |)ointed out 
how this lalioratory, meant for scientific research- 
work, was to serve in constantly adding to our 
knowledge of tropical jilant-life. 

I'he centenary of the Botanical Gardens oc- 
curred during the Great War, in May 1917. 
Circumstances did not allow then to celebrate 
this memorable fact except for the publication of a 


simple Memorial volume. Vi‘t a committee was 
formed for the olb'iing of a token of homage. 
'I'his committee collected / 23, 000. — ■ for the pur- 
po.se of building a modern laboratory in the 
mountain-garden at 'Fjibodas, as a worthy 
counterpart of the 'freub laboratory at Buiten- 
zorg. Only after the war, in August 1920, could 
this new lalioratory la* opened, and thus physi- 
ological work connected with the study ot moun- 
tain flora could lx* pursued to bi*tter advantage. 

When the new Talxiralory for the Investiga- 
tion of the Sea was built at Batavia, tlx re was 
also arranged for a special room with three tables 
for the accommodation of foreign studi*nts. Dr. 
Th. Mortknskn from C'openhagen was the first 
foreign guest of the new laboratory on his return 
from the Kei islands with the Danish expi-dition 
in 1922. 1 le was engaged in the study of artiffi ial 
fertilization of different (‘chinoderms. 

During Dr. Von Fahi:r’s absence on leava* to 
Europe ('ii. Costkr of the Netherlands Indies 
Forest .Service was put in charge of the Botanic.d 
laboratories of the Gardens. During this time, 
March 192.S to June 1926, he studi.-d the follow- 
ing subjc'cts;- jH-rkxlical llowering, esiiecially ot 
Dendrohium irumcnatum\ annual rings and 
physiology of the secondary growth; diurnal 
fluctuations of the longitudinal growth of plants; 
and some minor investigations. 

The post-war years were hardly projiitious for 
lasting revival of scientific work, evi'ii in 1918 
not a single foreigner pursued his studies in the 
Botanical Gardens. Only in 1927 and 1928 some 
new life sprang up in 1928 there worked as 
many as 7 peoph* in the rreiib laiioratiiry — and 
1929, the year of the 4th Pacific Scii'iice ('ongri*ss, 
held in Java, was even a “top year” in many 
respei'ts, but then the relapsi* was the greater in 
the following live years. Economising measures 
cut deep. Aftt-r Dr. von Faukr’s leaving in 
1930 Dr. F. W. Went, botanist attaclurd to the 
Director of tlu* Botanical Gardens' lalioratory, 
took over the leadership of the laboratory, and 
when he went to America at the end of 1932 
Dr. II. J. Lam, botanist at the Herbarium of 
Buiti'iizorg, was appointed. When after only six 
months the latter also h'ft and w'eiit to Holland, 
to become Director ot the National Herbarium 
at Leyden, further-reaching economy caused the 
position of i:hief ot the Treub lalxiratory to be 
abolished. 

Thus it is that the end of this short historical 
survey of the Foreign(‘rs’ laboratory shows no 
cheerful features, but still we must not lose 
hope, but live on in the expectation that bi'fore 
long this lalxiratory may again have a leader of 
its own and that the gri'at importance of this 
institute, even though its program is not a 
practical one, may be recognized. For a very 
great part of the fame that the Botanical Gar- 
dens enjoy all over the world is based on the fact 
that such a splendid oiiportunity exists here 
for foreign invi'stigators to come and study. 
More than 250 visitors stayed here during the last 
fifty years for some length of time and all of them 
have had part in building up the name not only 
of the scientific institutes at Buitenzorg but also 
of Netherlands India. 

It should therefore la* remembered what 
'rREUH has written, by way of introduction, in 
the guest book of the h'ort'igners’ laboratory, viz. 
that the gardens at Buitenzorg offer several ad- 
vantages to foreign botanists, but that this on 
the other hand enjoins an oldigation to further 
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their investigations l)y all means possible. 

And has not 1). G. FaihchjM) on his visit in 
1896 written in this same guest book the fol- 
lowing words:- “I feel deeply indebted for the 
privilege granted me of spending <‘ight months 
in the most complete and best equipped of 


Botanical (/ardens in the world. I say this only 
after visiting over thirty-five of the best -known 
gardens in Europe and the Ivast. 

I look iorward to the time when they shall l)e- 
come the great intmnational centrum for liio 
logical investigation in the tropics ..." 


LIST OK SCIENTISTS WHO WORKED IN THE EOREIONICRS' LABORATORY 
at Buitetizorg between 1884 and 1934, with sonic notes about their rcsearclies^ 


1883—1884 

For the sake of completeness the first scienti.st who 
studied at the Botanical Gardens of Buitenzorg before the 
opening of the Foreigners’ laboratory is also recorded:- 

H. (rKAK zu SoLMS IvAUBACii. professor of botany at Gbt- 
tingen, who paid a visit to Java from October 1883 until 
March 1884. He made several provi.sional researches and 
collected a considerable amount of material for later studies. 
He made a.o. a study of the suViterranean adventitious 
buds of Psilolutn triquetrum and described .some new fungi. 

1885—1886 

S. H. Koorders of the Netherlands Indian Forest 
Service visited the Botanical Gardens from January until 
March 1885 in order to get an insight of the Malay tree 
species. Moreover, he investigated the develoimient of 
the germ and the structure of the seed of the teak tree 
(Teclona grandis) at different stadia. 

Dr. A. Korotnefk from Moscow was the first zoologist 
who occupied a place in the laboratory for some time 
between May and August 1885. He studied mainly the 
nervous system of terrestrial I’lanaria. the fresh-water fauna 
and the anatomy of a peculiar species of whip-scorpion 
{Thelyphonus sp.). 

Dr. N. Douurowine from Moscow stayed for two 
tuonths between May and September 1885. In the first 
place he wished to make a general survey of the Nether- 
lands Indian lloru by means of the Buitetizorg Garden be- 
fore making an e.vpedition through the Archipelago. In the 
second place he intended to bring together collections for 
the Botanical Museum of Moscow. 

J. F. Eijkman, formerly [iroie.ssor of chemistry and 
pharmacology at the University of Tokyo, occupied hitii.self 
during liis stay from October 1885 until February 1886 with 
preliminary researches of iilants which are of interest from 
a phytochcinical iioinl of view. The alcaloid content of a 
great number of [ilants was studied, wliereas non-alcaloidsor 
substances not yet specilied were e.xtracted from Briuea, 
Samadfra, Nuuelea, Melia, Sariocephalus, Cratneva, 
fera etc. An intere.sting colouring substance was found in 
Orophea chrysocarpa and Cyathocalyx sumalrana, a similar 
peculiar sub.stance and a strongly lliiorescent matter in 
Cargalia maritima and Diaspyros sapota. The existence of 
fluorescent substances was also proceed in the barks of most 
of the Aurantiaccae and Solatiaceae. most jirominent in 
those of Aegle marmelos and Solandra gnindijlora. From 
the leaves of Chavka Belle an essential oil which has the 
same taste and odour as that of the leaves was .separated. 
Furthermore the fat-content and the melting-point of some 
fat samples were ascertained, a.o. of I’alaquium jaranteum. 
Guantilative determinations of cocain were made from 
Erylhroxylon coea cultivated in Java and other Ilrythroxylon 
species occurring in the Garden. Moreover, he made 
microscopic .sections of plants of pharmacognostic import- 
ance, especially those which produce balsam, resin, tannin 
or es.sential oils. 

Dr. K. VON (tI)KBKL, at tliat lime i)rofessor of botany at 
the University of Rostock, stayed at Buitenzorg from 
November 1885 until March 1886 making mor|)hological 
and biological researches with plants. The leaf formation 
and devcloi)tncnt of gemmae of epiphytic liverworts was 
studied, especially of some new forms of Tjibodas and envi- 
ronments. The development of the prothallium of the Hy- 
inenophyllaceae and other fern species was investigated and 
the formation of the sporophylls of II rlminthostachys and 
the ferns generally; the heteroi)hylly of Bolypodititn; the 
anatomy of Marattiaceae, Nephrolepis and other ferns. 

• Only the scientists engaged in laboratory researches are 
mentioned, those who made purely taxonomic studies at the 
Herbarium or Zoological Museum are omitted. 


Further researches were made into the morjihology of the 
llowers of tropical ( yperaccae and Gramineae; the devxlop- 
ment of the flower of Ltmuoeharis-, tlie development of the 
seed and embryo of Crinum-, morjihology of the Utriculariac 
and the development of the inlloresccnce of Javanese Urtica- 
ceae. 

Dr, O. WARBi Rf, trom Hamburg studied from January 
until December 1886 esiiecially the plant families in which 
lianas occur and made anatomical, laological and morpho- 
logical investigations thereupon in connection with some 
physiological ptoblems. More particularly anatomical 
work was done on the formation of the wood and the struc- 
ture of the root. Investigations of a more biological kind 
concerned the dilYerent ways of a<iaiitalion of the climbing 
of the lianas, their dispersal, combination and presumable 
origin in the different families, their ctirrclations and the 
phenomena of reduction; the distribution of the lianas 
generally and of special families i)articularly. Morphologi- 
cal problems studied were among others;- the setjuence of 
short and long branches, the morphological significance of 
climbing organs, the formation of wings etc. Furthermore 
some physiological experiments were made upon the move- 
ment of sap, the irritability of twining branches and the 
swinging movement of tendrils. Also researches were made 
upon the structure of the wood of species related to lianas; 
upon the buttresses of stems and roots; aerial roots of stems 
and branches; the development of the buds of ( aesalpinia- 
ceae and Guttiferae; diseases of Uinchona and cauliflory. 

Dr. H. Mavr, professoral the “ Forstakademie" of Mtln- 
chen, stayed only a short tinre during 1886 at Buitenzorg. 
On his return voyage from America and Japan for the 
imrpose of studying the forest vegetation of those countries, 
he used his short slay to make an herbariunr collection of 
economic plants. 

Dr. J, VAN EiaKiv, a surgeon of the Netherlands Indian 
army, occupied himself from October until December 1886 
witli bacteriological investigations of beri-beti and cul- 
tured two cocci found in tissues and body fluids of corpses as 
well as of living persons. Infection exiierimetits with these 
cocci w«'re made in the beri-beii hospital. 

1888—1889 

Dr. 11. B. (ii’i'PY, an English naturalist, visited the 
Botanical (iardetis in 1888 and a number of seeds of shore 
plants collected by him on the Cocos-Keeling islands and 
tloated for a considerable time on seawater were sown out 
in the tiarden. Many of them germinated i)roving how 
I mg some species can staiitl this exi>crinient . 

Dr. J. G. Boeklaok, curator rtf tlic Leyden Herbarium, 
was the first student who was sent out by the Dutch Buiten- 
zorg fund. He left Holland togetlier witlr Tri:i n, alter the 
latter's leave, arriving at Buitenzorg in April 1888, tor a stay 
of about four months. .\s before bis arrival be liad already 
begun a work dealing with the plant goriora of Netherlands 
India he used the oirirortunity given by the Bulaniea 
Gardens to study these genera in loco and to trace t lie char- 
acters by which they are distinct. In tire environment of 
Buitenzorg the wild species of plants were eolleeted witli the 
intention to publish lists of these plants. During his stay 
at Tjibodas chielly the mountain Hora was made a subject 
of study and a rich collection of rare plant forms was made. 

Mrs. A. \Vi' iu;r-van Bosse for .some weeks between the 
months of July and September 1 888 made an investigation of 
parasitic algae wdiich are found in the mountain garden at 
Tjibodas, chiefly Myeoidea parusitieti occurring on leaves 
and of some aerial algae of the genus Treutepohlia. On a trip 
to Garoet Mrs. Weber made a colleciion of algae, mainly 
those which are found in the hot siirings at Tclaga bodas. 

Dr. Max Weber, professor of zoology at the municipal 
University of Amsterdam, also made use of the laboratory 
for about two months. During his stay he made a study 
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of tlie anatomy and the life-history of / emnocephala. an 
aberrant Treinatod found on Telphusii, and the anatomy of 
fishes with accessory resi)iratory organs. Further represen- 
tatives of different groups of animals were collected with a 
fiiunistic purpose and more especially the fresh-water fauna 
was studied. 

Dr. -A. TseniKtH, " Do/ent ” at (lie University of Berlin, 
iM-cnpivd himself from November 1SH8 until February 
1889 witli studies on the anatomy and the development of 
the glands of many plant families; the occurrence of re.sin 
in plants with and without glands; the occurrence of secre- 
tions in fruits and seeds during the development and the 
germination. He investigated also the morphology and 
physiology c>f the germination of tropical seeds; development 
of the fruit and seed of .Stryihnos and some species of 
Myri.slica; the anatomy of some useful and medicinal plants. 

Prof. E. Sei.knka from Erlangen investigated in the 
laboratory the embryology of ajies, shrews and some rep- 
tiles from April until July 1889. 

1889—1890 

Dr. U. K.\rstkn from Rostock during his long stay from 
November 1888 until March 1890 .studied the tropical 
vegetation in the Buitenzorg (iarden. In the laboratory 
researches were made chiefly upon the development, 
morphology and biology of aerial algae of the genera ChrooU- 
Pux and PhycopfUi^, and the embryology and taxonomy of 
the genus Gnetum. Further studies were made of the dis- 
tribution, development, morphology and biology of the 
rhizophores and the plants associated with them. .Also ex- 
periments were made upon the purpose and signirtcance of 
aerial roots and cultivations to study the aiipearance of 
these roots in seedlings. Moreover, the root formations, 
which do not .serve nutritive purposes, were investigated, 
riiey occur in many monocotyledons (especially Pandana- 
ct'ae and Palmae) and in some dicotyledons at the stem or 
root system. 

Prof. Dr. \\ . S( iiiMPKR from Bonn made the following 
investigations during his stay in Java frotn October 1889 
until March 1890;- .Structure and life-history of beach vege- 
tation; for these studies trips were made to Priok, Tjilin- 
ijing, the Island of Leiden and the '* Duizend-eilanden,” the 
rhizophore regions of Pasuruan and Probolinggo, the dunes 
of Wodjo at the south coast of Java, the coastal forests of 
Nusa Keinbangan and the rhizophore regions along the 
" K-inderzee. ' 

He studied the alpine flora of Java from a biological and 
plant-geographical standpoint, taking into account the 
<orresi)onding vegetation of the solfataras and the lava 
fields of the Guntur, To study the alpine flora in loco the 
Pangerango and Gede, the Tjikorai, the Tengger and the 
.Ardjuna mountains wereclimbed. AI.so the solfataras of the 
Salak. Telaga bodas and Kawah manuk and the craters of 
the Tangkuban Pralm, Guntur and Papandajan were 
visited. 

Moreover, different aspects of tropical plant-life were 
.studied; the development of buds and the mode of ramitica- 
liun. 

Prof. Dr. E. .Siaiil from Jena, during the four and a half 
months (November 1889— March 1890) he spent in the 
Botanical (/ardens at Buitenzorg, wanted [irimarily to get 
an insight into the flora of the tropics. More particularly 
tile biology of the shade-plants (luminous plants, aniso- 
phylly) were investigated; the flowing off of the rain-water 
from the leaves; protective colours among plants and the 
biological .significance of variation movements. 

Dr. .A. .SiRt'BEiJ. from Frankfort a/M. made use of the 
Botanical laboratory from April 1889 until February 1890. 

I he purpose of his journey to Netherlands India was to get 
an insight into the animal world of the tropics, special at- 
tention being paid to the various conditions of life of the 
animals. For more extensive studies of a biological and 
geographical nature numerous data were collected on habi- 
tat, food, mode and time of propagation, care of the brood, 
influence of heat, draught etc., with reference to terrestrial 
as well as to fresh water animals. Further material was ob- 
tained for the following researches:- embryology, anatomy 
and life-history of Ihelyphottus; embryology of different 
Laceriilia; taxonomy, anatomy and life-history of terrestrial 
Planaria of West Java; structure and life-history of some 
lielminthes; the mollusc fauna of the environments of Uui- 
terizorg and embryology of Manis javanicii. 


Dr. G. Lapterhac H from Breslau, on his way to tierman 
New Guinea to make a botanical exploration, spent some 
ten days in January 1890 in Buitenzorg for a provisional 
orientation. A.s he returned from New Guinea on account 
of ill-health he had to give up his original plan to occupy 
again a table in the laboratory for some months and was 
obliged to go back to Europe. 

Dr. H. Dkiesi jt and Dr. ('. Hkrhsi from Jena made use 
of the laboratory for ten days only during January 1890 to 
get a provisional ac<iuaintance with some faunistic problems. 

Dr. F. A. F. ('. Wen I from the Hague worked in the Bo- 
tanical laboratory at Buitenzorg from March until July 1890, 
being rovided with a grant from the Dutch Buitenzorg 
fund. Various botanical trips were made with the aim to get 
a proper idea of the peculiarities of the tropical vegetation 
and to get aciiuainted with different tropical cultures. Mure 
particularly the following problems were investigated in the 
laboratory or materials collected for future researches in 
Holland:- the physiology and biology of the adhesive roots 
of epiphytes and climbing plants; the shedding of branches 
by Caslillva elastica and some other trees and the closing of 
the wounds made thereby; the extrafloral nectaria and their 
development in the species of the genus Fagram-, the aecid- 
ium galls of Albizzia monlami. 

.\. Brewer from Halle a/S. occupied himself during some 
five weeks in the months of August and September 1890 
with a provisional study of the structure and the diseases of 
the sugar-cane. 

Dr. J. F. VAN Bkmmelkn from Amsterdam intended to 
stmly, during the months of July and .August 1890, the em- 
bryology of tortoises, either of a fresh-water or of a terres- 
trial species. P'orwantof material this investigation yielded 
no results but at the south coast of Java a complete series of 
einbryological stadia of Cheloniu viridis was obtained, .Also 
embryos of different snakes and lizards were collected. 
Furthermore, the development of the wings of Fapiliu aga- 
memnon and Htmbyx Itifenestrala was investigated. 

S. H. KooRDERSof the Netherlands Indian Forest Service 
concluded bis researches begun in 188.S on the embryology 
of the teak tree [Teclomi grnndis), during the months of 
November and December 1890. 

J. Z. Kanneoieter from Amsterdam made use of the 
laboratory in January and February 1890 and later on from 
October 1890 until April 1891 to arrange his zoological col- 
lections made in Sumatra and Java. 

1891—1892 

Brof. Dr. W. Tichomirow, Russian Councillor of State 
and professor at the I ’niver.sity of Moscow, stayed at Buiten- 
zorg for several weeks in 1891. He was charged by his 
government to report on the tropical botanical institutions 
visited by him and in conseiiuence of Ins report the Russian 
Government gave evidence of its appreciation of the Buiten- 
zorg Botanical Gardens. 

Dr. Tti. Vai.eton, bacteriologist of the Experiment Sta- 
tion for sugar-cane at Pasuruan, visited Buitenzorg in March 
1891 for some weeks with the purpose of following the bac- 
teriological re.searches of the sugar-cane made by Dr. Janse, 
then ( bief of the Botanical laboratories. 

Dr. Cahi. W. S. Aurivii.i.ius from Upsala stayed at 
Buitenzorg during the months of May and August 1891 to 
collect fresh-water animals (especially crustaceans and mol- 
luscs) as well as insects. 

Arthur Ward from Oxford occupied himself from Nov- 
ember 1891 until January 1892 mainly with a study of the 
morjihology and anatomy of representatives of various 
typical tropical plant families. 

Prof. G. Hahkreandi, profe.ssor of botany at the Univer- 
sity of Graz, studied during his stay at Buitenzorg from 
November 1891 until February 1892 chiefly the following 
problems:- anatomical and physiological researches of tropi- 
cal leaves; in addition to a series of experiments about 
evaporation, the structure and function of the water absorb- 
ing and secreting organs of the leaves in different plant 
families was investigated. Furlber he made experiments on 
the adaptive phenomena of epiphytic plants; observations 
about the anatomy and development of some mangrove 
plants; the stimulative movement and transmission of the 
stimulation in Oxalis sensitiva. 

Dr. J. t'osTERUS from Amsterdam, having the oppor- 
tunity to visit the Botanical station by a grant from the 
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Buitenzorg fund, investigated during his stay from Febru- 
ary until June 1892 the structure of the flowers of GVam- 
ntntophyllum speciostim, tlie lowest part of the inflorescence 
of which shows always the same div'ergence. He also made 
studies on the mode of germination of the seeds of differ- 
ent tropical plants, and the quantity of organic matter 
which accumulates during the daytime in the leaves and 
disappears during the night; the times of the day in which 
tlie maximum of assimilation jiroducts is attained in differ- 
ent plants and the influence of cloudiness on this process. 

Prof. F. KamiiiNSKI from Odessa worked in the Botanical 
station for more than one month (May — ^June 1892), 
studying mainly the morphology of U tricularia species. 

Prof. Kkasnow from ('harkow returning to Russia 
from a journey to Sachalin and Japan, where he had made 
plant-geographic:il studies, stayed at Buitenzorg about four 
weeks in October and November 1892 to investigate the 
tropical flora and the genera which the tropics and the 
temperate zones have in common. 

Thanks to the jihotographic room attached to the labora- 
tory ho returned to his country with a collection of photo- 
graphs of the most characteristic forms of tropical nature 
and of the natural plant groups, descriptions of which only 
give a very feeble image. 

[1892—1893 

Dr. R. Skmon, professor at Jena, arrived at Buitenzorg 
in the month of November 1892 on his home-voyage from 
.\ustralia. New (Ininea etc. and set about the collecting of 
animals for anatomical and embryological researches 
{Mauis, Tupaja and Lacertilia;. 

In March 189,1 Prof. Si;mon was again in Buitenzorg for 
a short time upon hi.s return from Ambon before going back 
to Germany. In Buitenzorg and Tjibodas he made chiefly 
faunistic and embryological sttidies. In connection with his 
voyage and stay in the Moluccas he recommended some 
localities for further marine zoological investigations, such 
as Ternate, Batjan and Lontor, es[)ecially during tlie Fast 
monsoon (May — <.)ctober). 

Ur. P. Ankma from Batavia, during the month of June 
189.1, started mictdchemical investigations of the localisation 
of the alcaloids in the Strychnos -species represented in the 
garden. He planned to continue these researches later 
especially with reference to the aiti)earance of the alcaloid 
during growtli. 

Prof. W. KLuKiiNiiiAL from Jena on his way to Ternate 
stayed at the Botanical station a few weeks in November 
and 13eceniber 189.1 and spent his time mainly in collecting 
different animal species. 

1893—1894 

Prof. Ur. I/. VON (j-gAKF from Graz made a study of the 
terrestrial Planaria from November 189J until January 1894 
in connection with a monograph of this group already nearly 
completed. He brought together also an extremely rich col- 
lection of the said animals whereas further a collection was 
made of the most divers*- and important zoological objects 
for the use of the Zoological-zootomical Institute at Graz. 

Prof. Dr. J. WiKSNEk, professor and director of the Botan- 
ical-phy.siological Laboratory at Vienna, occupied himself 
during his stay at Buitenzorg from November 1893 until 
February 1894 in the first place with a study on the relation 
between the intensity of the light and the form and develop- 
ment of the plants in the tropics in connection with his 
former photometric researches. As a base, determinations 
of the intensity of the daylight at different hours of the day 
were used after the method of Bunsen- Roscoe. These deter- 
minations were made together with Dr. FtCDOR. Moreover 
he studied:- the position taken by leaves in connection with 
the incident light-rays; the protection of the chlorophyll; 
the chiefly ombrophilous character of the plants growing in 
Buitenzorg; the germination of the Viscum- and Leranthus- 
species in comparison with the F'uropean Viscum album: 
the mechanical action of tropical rains on the plant growth; 
the anisophylly; the une<iual growth of the wood of different 
trees and of the bark of Annonaceae and Tiliaceae; and 
finally the growth movements of some flower parts. 

Ur. W. Fir.pOR from Vienna stayed at Buitenzorg from 
November 1893 until February 1894 and investigated more 
particularly the movement of the air and the water in the 
wood of various trees using closed mercurial manometres; 


the development of the germ of some orchids; the biological 
phenomena of Cotylanthera, and collected material for a 
future anatomical and taxonomic study of this plant. 

Prof. Ur. Gr. Krai'S from Halle remained at Buitenzorg 
from November 1893 until February 1894. The aim of his 
stay in the first place was to get a profier idea of the tropical 
plant world. More particularly the following subjects were 
studied:- the “grand period" of growth of the sprouts of a 
bamboo species IDemlnHuUnnus gigun/cuv); tlie .secondary 
growth of the stem of different palms, material being alsi> 
collected for anatomical researches of tliose stems; the heat 
liberated in the flowers of Gyeadaceae and Pahiiae; the di- 
urnal .swelling of Hie wootl of various trees; the height ot 
numerous trees in the Botanical Garden. 

Dr. V. SciiiFFNEK from Prague stayed at the Botanical 
station from November 1893 until July 1894 and made an 
exten.sive collection of the mos.ses and liverworts occurring 
at Buitenzorg and Tjibodas. 

Ur. Th. Adf.NSamer from \’ienna remained at Buitenzorg 
irom Uecember 1893 until March 1894 to bring together 
material for zoological studies, a.o. ('estodes from Python 
and I'aranus were collected. 

Tlie priest J. J. Hoevf.naars from Surabaya worked in 
the laboratory from October until November 1894 identify- 
ing idarits in order to obtain a survey of the tropical flora. 

Ur. A. WiEi.EY from Oxford on his way to the .South- 
sea islands stayed for a short time in the laboratory (Novem- 
ber 1894) and collected various zoological materials. ,\t 
Tjibodas he di.scovered the young of Pfruhaeta in the hutnus 
of epiphytic ferns. 

1894—1896 

Ptol. \'. I'ouLsEN, profes.sur from Gopeiihagen, re- 
mained at Buitenzorg from Uecember 1894 until February 
189.S, enabled by the Garlsberg fund. The aim of Ids 
visit was chiefly to get material of saprotihytes without 
chlorophyll and to study these plants in connection with 
his former publications on this subject. X’arious less ex- 
tensive anatomical researches were also commenced, more 
especially those on the extrafloral nectaria and of .some in- 
teresting lichens. Moreover, the opportunity was u.sed 
to get .acquainted with the plants and their products which 
are important from a phartnacological standpoint. 

Ur. J. Massaki from Bru.ssels occupied hiimsclf during the 
seven months which he stayed in Java, from ,\ugust 1894 
until February 189.S, chiefly with a study of the tropical 
flora. He investigated from a physiological [mint of view 
the conditions of the pollination of Dentlrobium trumenaliim, 
the gernnnation of Coios nunfera and the differentiation 
shown by the branches of .several liana.s. F urther on he made 
observations at Tjibodas on plagiotropic brandies, on pin- 
nate leaves, eiiiphyllous jilants and Hymenolichens. 

Ur. M. MtvosHi from Tokyo devoted his short stay, from 
February until March 1895, at the Botanical Garden mainly 
to the study of the characteristic habitus of troiiical plants, 
especially of Palmae, Pandanaceae and orchids, as a iireiiara- 
tion for a future more prolonged yd.sit. 

1896—1896 

Ur. K. tiiEiAY, teacher at the Agricultural .School at 
Wageningen, to whom the biennial subvention of the Dutch 
Buitenzorg fund had been granted, stayed at Buitenzorg 
from September 1895 until January 1896. In the first [ilace 
he occupied himself with an investigation about the inten.sity 
of the assimilation in the tropics in comimrison with that of 
plants in Kurope. He worked with a plant which is also 
much used in Kurojie for this [uirpose, i.e. the sunflower, 
IJelianthtis annuus. A .second investigation referred to the 
evaimration of plants in the Buitenzorg climate, for this 
study also the s:iid plant being again used, in order to com- 
pare tropical conditions with conditions in N. Europe. 

Ur. G. Holtkrmann from Ghristiania occujiied himself 
during his stay of some eleven months from July 1895 until 
May 1896 with the study and the culture of different fungi. 

J. Z. Kannecieter, curator of the Berkenstein museum 
at Rijsenburg near Utrecht, who also formerly in the years 
1890 and 1891 visited Buitenzorg, made use of a place in 
the Foreigners' laboratory during some two months in 1896, 
between Ins voyages to Nias and Pulu Tello. 

Ur. A. G. Voroerman, inspector of the Givil Health 
Service, stayed twice, in Ajiril and November 1896, each 
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tinif fi»r a win k, in tiie laboralnry with llw purpose of 

makint; microscopical and microclicmical rcscarclies about 
rice and corn siHH'ies. 

I)r. 1). (1. Kaikchu.i) of till’ department of Agriculture 
at Wasliiiiftton stayed at the Botanical station from Ajiril 
until December 18‘)6 and studieil the following subjects:- 
the relation lictween the fiuuti of termites' ncstsand the food 
of these insects; the behaviour of the nuclei at the develop- 
ment of I’hytol^hysii /'rca/'u ; moriiholony of some Colic 
maceae; morpholotty and mitosis in differcnl Crvmnoasci; 
morphology of a new species of I'.nlyloma causing a kind of 
witches' broom on SclitKinrlln found at Tjibodas; mitosis 
m a new siiecies ol I'.Mthiisiiliiini livinu on the leaves of 
Ciil fxiiidrid hint i'dIhIii. 

1896—1897 

I’rof. O. 1‘ENZit., professor of botany at the University of 
Cienoa. devoted himself from November 1890 until March 
1897 to the following pioblems:- the micromycetes and jiref- 
eralily the Myxomycetes of the environments of Buiten/.oig 
and I jibodas, The last-named are worked out sejiarately 
as a Contribution to the " h'lora of Buiteiuorg.” Of some 
very iieculiar siiecms matciial was collected for the study of 
their development. Further investigations were made on 
acarodomatia; morphology and anatomy of Voaudzeia sub- 
fernoovi; subsidiary woik on the jirotection of the flower- 
buds of Clcrodcmlron and other Verbetiaceae. and on the 
germination of some Fuphorbiaceae. 

Dr. O, ('i..AinRl.\t’ of the Botanical Institute at Brussels 
stayed at Builenzorg from September 1896 until March 
1897 and occui>ie(l him.self mainly with a study of the locali- 
zation of the alcaloids in dilTen-nt i)lants (coffee, tea a.o.) 
and of their physiological siKtuhcance. 

Dr. .A. J. Kwart from Liverpool during his stay from Nov- 
ember 1896 until the end of March 1897 chietly made investi- 
gations about the a.ssimilation and the signihcance and ac- 
tion of chlorophyll by means of the bacteria method of 
I’rof. KNr.Ei-MANN, and the iihysiology of the hooks of 
various climbing plants such as I'nnirin and others. 

Dr. llj. Moi.i.kk from Lund, who remained seven months 
and a half until September 1897, used his time mainly for 
collecting various materials on behalf of the Natural History 
Museum at Lund. Moreover, Dr. Moli.er paid spei ial at- 
tention to the beach Hora of Balabiian ratu and to the tissues 
of mosses which function as water receiitacles. 

I’rof. P. (’. PiAU.i.E from ('ironingim, sent out tty the. 

" Buitenzorg fund." arrived at Ruitenzorg in May 1897 
for the purpose of collecting for .some four months a great 
many phytochemical and jiharmacological data and materi- 
als. He worked mainly in the I’h.armacological laboratory 
but died a few weeks after his arrival, 

1897—1898 

Prof. 11. Moi.isdi from Prague made during his stay from 
November 1897 until January 1898 researches into the 
irreparation of indigo viewed from plant -jrhysiological 
standpoint; tlie flowing of water from cui-otl stems of 
lianas; the "ideeding" of trees well provided with leaves; 
tlic obtaining of sugary sajr from various palms; the cause 
ot the occurrence of ” tabascliir” in bamboo; the peculiar 
symbiosis of tire leaves of fimvolviilaceae and a fungus; 
and luminous fungi. 

Macro- and miciochemical investigations about a new 
plant . ontaining cumarim- i .\g,ertitiim i nnyzoidcs) were car- 
ried on: about a new plant containing indigo (luhitfs 
rcliKtiisii)-, al)Out t)rle.in, a colouring substance of fiixa 
Orfllnua; about a ebromogen in the cells of Acanthaceae 
and I tticaceae containing cystolitlis; about tfie secretion of 
mucilage in ferns, Lytupudium spalnhtle and ('ommclina. 

Dr, .A. W. Niec'wknih IS was temirorarily connected with 
the lalroratory from November 1897 until May 1898 to 
make reseat ( lies into t be plant organisms which cause the cu- 
tanc'ius disease known as "Tima inihritatn" and named 
lif'dirK in< etiiial Borneo, Tlurorganism causing the dis- 
ease, a p.ii asitic fungus living in t lie human skin, was studied 
by mil losrope and could be cultured on an arlil'icial med- 
ium in I Ilf laboratory. I be fungus rai'ied in the laboratory 
proved to be able to iitoduce on tlie human skin tlie sym(»- 
toms of " Y'rnra imbriaitn." 

Dr. M. l<Aeiui)RSKi of the Kxiieriment Station at Kagok 
Ml 1 egal St udied in March 1898 the occurrence of leptomine 


in a great number of various idants. I le investigated further 
the “protocorms" of Ttifiiiojdiylluin and Aeranlhus and the 
.so-called "food-bodies" of .some siiecies of l^eca. 

Prof. Dr. L. Biro from Budapest made use of his short 
.stay in 1898 to collect and to study ]irovisionally various 
interesting forms of animal life. 

1898—1899 

Dr. Krik Nyman from I'psala during his lung stay, from 
the end of 1897 until the beginning of 1 899, in the hi st place 
brought together an extensive collect ion of liiological ob- 
jects for the botanical lectures at tiie University of Upsala. 
Further on he made observations on some biological siili- 
jects namely on nect.iria. floral as well ns extratloral ones, 
also on flower biology. Also Dr. Nvman occupied himself 
with a study of lower cryptogams, especially fungi. 

Ma.x Fi.kiscui-k from Berlin arrived in 1898 and worked 
at tlie Botanical station. During liis .several scars' sojourn 
in java he studied chietly mosses and worked out e.g. the 
Miisci lor the " F'loia of Buitenzorg." 

Prop. M. W'estkrxuikk, luofessor of botany at Freiburg 
(Switzerland), remained from Dctoln'r 1898 until February 
1899, He devoted himself to embryological studies, par- 
ticularly of antipods; tlie physiological and anatomical rela- 
tions of tlie junction of branches and stalks and pending 
organs; tlie anatomy of hnodendron aufr(i( tuointn and some 
mosses; the mode of secondary growth in vascular cryirto- 
gams and the mechanism of the shedding of leaves in many 
plants. For fulutc study of these and other problems and 
for demonstration at lectures materials were collected. 

Prof. P. KNi.' iiifrom Kiel, who died shortly after his visit 
to Buitenzorg, from November 1898 until March 1899, 
studied at Buitenzorg the inflorescences of about 200 plant 
siiecies and ascertained liieir pollinators. Particularly tlie 
following problems were worked out;- the indorescences of 
palms; the relation between (lowers and birds in the Malay 
.Archipelago; archocleistogamous flowers; stem and ground 
flowers; biological and statistical researche.s into tlie pollina- 
tion iit flowers by insecls in Java; biological studies alioiit 
the inHorescences of species of the genera Ca.xsid and Mus- 
saendd-, pollination by bat.s and snail.s. 

Prof. C. ScHRdii.R and M. Pernod from /iirieli used 
their short stay in January 1899 not only for a general sur- 
vey of till- tropical flora but also to bring together important 
collections at Buitenzorg and Tjihndas. 

Prof. vS. Nawaschin from Kiew, sent out by the Imperial 
Academy of .Sciences at St. i’etersburg, during liis slay of 
four months till April 1899 in the first place occupied liiiiuself 
witli critical collection of materials for future more detailed 
researches on floral develuiunent. For this purpose different 
families of monocotyledons were selected. e.R. complete 
material tor such a study of various palms was brought to- 
gether. In connection with his wcll-kuown study on tlie 
fertilization in the i.iliaceae Prof. Nawaschin devoted 
special attention to many representatives of this family, 
particularly the arboreous Pracacnn'i and Cordyline'^ and 
file two species of aioriosu cultivated in the Botanical 
Darden. 

W. Karawaiew, assistant at the Zoological laboratory of 
the University at Kiew, occupied liimself from December 
1 898 until April 1 899 with zoological subjects. 1 le prepared 
and fixed embryos of variotis common lizards and some 
snakes. A rich material of lizards proved to be obtainable 
in the most diverse stadia of development. Of Manis only 
two rather old embryos of the same stadium could he col- 
lected. Further he coliccled material of 'rhelyphodiis and 
scorpions injected according to the method of Prof, Kovva- 
i.EWMCY and fixed, moreover, dilfetenl objects for histological 
purposes. 

Dr. S. Kaestner from Leipzig came in 1899 to collect 
embryological maleiial of animals. His original intention 
was to stay only a few weeks but as Buitenzorg proved to be 
a very rich locality also for zoological jmrjioscs he jirolonged 
his sojourn to about two months. 

To Prof. Max Weiu-r, the leader of the Sihoga expedi 
lion, and to Mrs. Wkhkk hospitality in tlie Buitenzorg labo- 
ratories was afforded in the beginning of 1899 for a few 
weeks. More particularly the iihotograpluc room was of 
some use for the preparation of the pbotograpbic work 
during the expedition. 
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1899 — 1900 

Dr. K. (iiESKNHAt.p:N from Miinclieii durinK his stay at 
HiiitcnzorK from October 1890 until February 1900 devoted 
his time chiefly to some problems rcRardiiiK the orsan- 
oKraphy and anatomy, Ki'owth and life-history of epiphytic 
ferns. During his visit to Sumatra these investiKalions 
were amplified by observations about the influence of the 
monsoon and trade-winds on the habit and dispersal of 
epiphytic ferns, more ))articularly of species r)f Nipludobus. 
.At Tjibodas and during liis voya!.;es in Sumatra the moss 
flora of the luimeval forest was studied and a rich material 
of jiieat interest for the kimwledne of the bioloKy of the said 
mosses was collected. 

Dr. F. Mkad VViia ox of Harvard I'niver.sity at ( am- 
bridt;e. Mass. (H.S.A.) occupied himself from October 1899 
until Marcli 1900 chiefly with researches concerninH the 
most im]K)rlant crops of (he tropics, more especially with 
siiRar-cane. 

T.kon Tynakki from .\ntweip remained a lotm time at 
Huilen/.orK from .September 1899 until .April 1900 and ac- 
quainted himself w'itli the tropic.al cultures in view of the 
establishment of a botanical garden for practical ;ind 
scientihe [Uirposes in (he CotiKo, with the oiKani/.ation of 
which he was charKcd. 

Dr. .A. II. S(HMiiii Ironi l.'trccht, to whom the subven- 
tion of tlie HuitenzorK fund for 1898 was Ktanted, remained 
duriiifi two months, from Decembet 1898 until I-'chruary 
1899; after the ending of the Sibogti e,\pedition he (ante in 
Mtircli 1000 again to Huitenzorg tor a two months’ stay. 
He investigated luminous bacteria occurring on the skin of 
seafislies. J le succeeded in growing Pholohai itrium jitvaueiisis 
on artific ial media, which in no way lcs,scned the luinines- 
cerice. During liis second sojourn at Huitenzorg he studied 
chielly the microbes occuning constantly in the liquid con- 
tent of tlie .vamng llower-lurds of Sputhndea < timpaviildtii. 
It i>roved that as a rule always the same si>ecies of b.'tcte- 
ritim, which w.tsalso found in tlie atmosphere, is present in 
tliese buds. 

Dr. A. I’KKM'JK from Berlin stayed about ten months till 
November 1900 at Huitenzorg. His chief .aim was to get 
.u-quainted with the tropicttl crops and their ctdiivaiion. 
Further he made researches concerning the fermcnitition of 
cacao; tlie anatomy and tlie economic value of the bark 
libres of Hoehmeriaceae; the [(reparation of rtiinie libres; 
rational methods of tapiiing tiibber latex; fermentation of 
coffee; ('('onoinic value of some kinds of resin; prciiaration of 
canangti oil; some kinds of yeast occuning in fermenting 
fruits. 

1900 — 1901 

Prof. E. HaI'CKKI. from Jena stayed from October 1900 
until January 1901. (.)ne of the chief aims of his sojourn 
was the study of the fresh water [dankton of Java. Further 
on lie uccuiiied himself with tlie making of illustrations of 
interesting forms for his work "Kunstformen der Nalur.” 
He also used (he oi)((oriunity to make ob.servations concern- 
ing the embryology of the vertebrates and articulata and to 
collect material for the Zoological Institute at Jena. 

Dr. E. I’Ai.i.A from Graz devoted his stay of three months 
at Huitenzorg (till February 1901) mainly to a study and the 
ta.vonomy of some cryiitogamic families. 

Dr. A. W. NiI'.uwp.nih'IS remained at Huitenzorg during 
five months from January until M;iy 1901 after his last 
voyage to Borneo. He used this oiiportunity to study in the 
laboratory another skin disease which produces parasitic 
growths in the sole and the p;ilm of the hand. Its cause 
proved to be ahso a fungus (Tinea alhi^ena). 

The abbot U. LiiOKfi from Marseille stayed seven months 
till July 1901 and in the first place [laid his attention to the 
morphology of the lianas and of various s()ined organs. The 
spathe of the Aroids provided another subject of study, from 
which a rich material could be prepared and taken home 
for future investigation. 

The barone.s8 Dr. M. voN Fi^xkiT i. stayed at Huitenzorg 
from January until August 1901. The chief theme of her 
researches was the study of the extra-floral organs which 
secrete sugar in connection with the tinimals which visit 
these flowers, especially ants. Contrary to other observa- 
tions no [irotection of the flowers by the ants against dam- 
age by bumblebees, wasiis etc. could be determined. 

I'he mode of dispersal of the fruits of Thuarea sarmenlosn 


was motive for an anatomical and biological investigation; 
further the cauliflory and the nyctitropic movements of 
flowers which are favourable for autogamy were studied. 

Dr. .S. L. Sr iioi'TEN from Utrecht remained at Huitenzorg 
from July until November 1901 wdiicli visit was enabled by 
a grant from (he Huitenzorg fiiiul. Besides a mote general 
study of tropical nature he [laid siiecial attention to the 
culture of algae, (he biology of parasitic fungi, to which 
study a fungous disease of Con horns tapsulnris offered an 
opportunity; and finally to the origin of mutations in lower 
organisms, ijarticularly Rhir.opus oryzne. 

'I'lie Russian zoologist Dr, D. Pkpam hknko was the lirsi 
scientist who could ramtiniie his researches in the new 
Zoological laboratory established in 1901. He reiimieri to 
Europe with a rich scientific rnateiial. 

('. L. Makpa it. one of the entomological specialists of the 
U.S. Department of .\griculture at Washington, also workei] 
in the new' Zoological labor.itory during a few weeks in 1 901 . 
The material collectt'd during his voyage in Java and sent 
rcgidarly to Huitenzoig was (ueiiareii in the iiroiier w.ty for 
future investigation and could be taken along to the .States 
without d.inger of losing its value. 

1901 — 1902 

Dr. O. SeiKK who stayed in Jay.i till M.irch 1902 made a 
study in charge of the French Ministry of the Colonies ol 
rubber-iirodticing plants and occupied hiimself further on 
mainly with investigations concerning the anatomy ot the 
Apocynaceae. 

Dr. 1‘ . DiKKt KX 1 roll I lyouvain paid a visi I ot eight months 
(till .A|>ril 1902) to Java enabled by a subvention granted 
by the Belgian (joveriunent. In connection with his iiiono- 
gratdi on I’enti lUiuni. A sperKtHns. etc. further material for 
these investigations w-as collected. .A study of the develoii- 
ment ol the [(ollen, the ovultim and the embryo w.is madi' 
and a collection hrought. together of objects of didactic 
value which could serve for demonstration at lectures. 

Dr. F. H. La.no Ironi Miinchen during his stay from ,Sep 
leinber 1901 until February 1902 devoted himself chiefly to 
anatomical rcseatehes of epiphytic orchids. 

Dr. (r. \ ui.KE.ss from Berlin used his .sojourn of more than 
six months (till July 1902) for the investigation of the 
[iheiiomena occurring at the shedding of the lea\es and the 
formation of new ones of tropical trees, lie studied also at 
tegular inter vals the formation of theannual rings and .some 
chemical physiological changes connected with the periods 
of rest and growth. The different modes of branching and 
also the formation of short- and long-living leaves formed a 
suliject of his investigations. .Also a collection of economic 
idants and of demonstration niaterials was brought together 
for the Berlin Botanical Museum. 

Dr. C'. DAWVPoiq-' worked in the Zoological laboratoiy 
making a scientilic voyage to Netherhinds India in charge of 
the Academy of .Sciences at St. I'etersbutg. This naturalist 
stayed at Huitenzorg from May until July 1902 and oceuiiied 
hiniself mainly with the embtyology of Theiyphonus and the 
[(reservation of material to be w'orked out later on in Euro|)e. 
He investigated ahso certain otgan.s of numerous insects and 
i*edi[)alpi the structure and the function of which is still in 
sufliciently known. .At the end of July he set out on a voy 
age to the eastern [(art of the .Archiiielago returning to 
Huitenzorg the first of ( )ctobcr and alter a stay of only a few 
days he travelled back to Kuiaipe. 

1902 — 1903 

I’rof. M. Hpsi.kn from Mtinden (Hannover) stayed dm 
ing more than five months from October 1902 until February 
1903. In (he first [dace he devoted his attention to the 
various lyi)es of root system of a great many woody [dants, 
the Botanical gardens at Huitenzorg and Tjihodtis and the 
Economic garden ofYering a rich material. In the last 
named garden the influence td lime on a number of economic 
plants was investigated and the [leculiar .secretion of silicic 
acid by a s[)ecies of Costus was also studied. 

In comidiance with a charge of the Ministry of the Gol- 
onies in Germany a siiecial study was made of the organiza- 
tion of the Forest Service and the culture of teak wood, a 
visit being paid to Genlral Java for this [(uri)ose. 

Dr. W. Ht’ssE from Berlin remained also from October 
1902 until February 1903 which stay wtis intorru[)ted twice 
by a trii) to the Preanger and Ea.st Java. .At Huitenzorg 
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thf chemical and physiological processes occurring when 
drying cloves were studied. Further he made researches 
into Andropo^urt Sorghum and more i)articularly about the 
plant and animal parasites of this crop. As far as time was 
left some ob.servations were made on lichens and algae 
occurring on leaves. The aim of the visit to the I’reanger 
and Fast Java was to get acajuainted with the culture of 
cinchona, tea. ct)lfee and sugar-cane. 

Dr. J. C. Scuouiii from Groningen, who stayed at Bui- 
tenzorg from February until June 1903. occupied himself 
chielly with a study of the secondary growth of palms mak- 
ing a corresponding research of the tree ferns. Further 
the formation of the stem of Pandanaceae was investigated 
and finally some material was collected for future research of 
non or feebly geotroitic roots in view of the statolith-theory 
of H.\bkri.andt and Nkmec. 

Prof. D. Bois from Paris devoted himself at Buitenzorg 
during more than one month from February until March 
inu3 mainly to taxonomic studies and tlie collection of an 
e.xtcnsive herbarium. 

Dr. Ch. S. SARt;t' n i . Director of the Arnold Arboretum at 
Jatitaica I’lain, Mass., in the beginning of 1903 remained 
some weeks spending some time at Tjibodas too. He studied 
various forms of trees esi)ecially conifers. 

Dr. N. F. .SvKDia.ifs from I' psala stayed in 1903 also a 
short time in the laljoratory and spent liistime mainly on an 
investigation of the tlowers and getmination of Stryrhnns, 

Dr. I'h. Welvrrs from Amsterdam and Mr.s. C. J. 
Wkkvers-ukGraakk worked in Buitenzorg from December 
1902 until .April 1903 investigating the significance of caf- 
fein and theobfomin in the metabolic iirocesses of the plant; 
this research was made in the l^x))erimentaI gardens. At 
Tjibodas an investigation into the formation of anthocyan 
was carried out. 

1903 — 1904 

Prof. F. Hiunricurr from Innsbruck paid a visit from 
November 1903 until January 1904. His aim was to study 
the parasitic phanerogams of the troiiics especially the 
Rafrtesiaceac and Balanophoreae. A new species of lirug- 
offered material for fuither histological researches. 
His investigations incltided also the stttdy of nectaria in 
Diospyros discidur, the hydrenchyma and the fruit of 
llydrolen spinoui and the peculiar hydrenchyma of HImlu- 
d endrum java n i c u m . 

Dr. H. WiNKi.RR from Tiibingen stayed at Buitenzorg 
from November 1903 until May 1901. The chief purimse of 
his stay were ecological and plant-geograiihical researches. 
Besides during his stay at Buitenzorg on several trips to the 
vulcanoes of Java material was collecttrd. In the Foreigners’ 
laboratory tfie legenerative jiower of different [ilants was 
investigated by him, e.g. of I'hancra. The fertilization of 
Wikslroinnia indica and other Thymelaeaceae was another 
object (jf study, the result being that ijarthenogenesis prob- 
ably occurs here. The dimorphism of the flowers of Arach- 
nanthe Lowei was investigatetl, and the anisophylly and the 
expansion of the internodes of (Silliiarpa hrxandra; the 
formation of tyloses in Ipomoea viulan'a, etc. 

In charge of the German Government this visitor studied 
tlie culture of coca and cinchona for which purpose a visit 
was [laid to various estates in Central and Fa.st Java. 

Dr. F. Ra.mai.rv of the I 'niversity of Colorado at B(mlder 
tU..S..A,) remained from February until Ai)ril 1904. The 
chief aim of his visit was to bring together a collection of 
different trojiiral plants interesting from a morphological 
and biological i)oint of view. A great many j)lmtographs 
were taken in the Botanical Garden and at Tjibodas to 
serve as demonstration material. 

■A. Jcjii.N from Cairo also used his short sojourn in August 
1 904 for collecting and becoming acapiainted with the tropi- 
cal flora by making triy>s in the environment. 

Prof. K. Kraki'KLI.n, Director of the Natural History 
Museum at Hamburg, worked from February until April 
19(J4 in the laboratory for foreign zoologists and made vari- 
ous ct.)llecti<ms; he yiaid particular attention to the detritus 
forms. 

1904 — 1905 

Prof. \V. Dki mur, professor at Jena, during his stay from 
tJetober 1904 till January 1905 made a special study of the 
presence of amylum in the leaves of tropical plants and 


investigated some of the external conditions influencing it. 
F'urther he studied the evaporation of plant jiarts exposed 
directly to the sun-rays. A trip to Central and Fast Java 
was made to get an insight into tea, cacao and cinchona 
culture and to collect soil samples. 

Prof. M. Golenkin, Director of the Botanical Garden at 
Moscow, remained at Buitenzorg from December 1904 until 
May 1905. He brought together a collection of demonstra- 
tion material for his lectures and made the necessary pro- 
visional studies about the development of some iilants be- 
longing partly to the mosses and ferns, partly to the phaner- 
ogams. special attention being paid to the parthenogenesis 
of angiosperms. The remarkable fact was discovered by 
him that the iiollen tubes of Agathis iienetrate into the 
young prothallus fee<iing on it in the way of fungous fila- 
ments. On his trips in the environment of Buitenzorg he 
discovered the two remarkable mosses Trrubia insigiiis and 
Ephemeropsis tjibodensis on the Salak on the west as well 
as on the north side, hitherto found only on the Gede moun- 
tain. 

1905—1906 

Prof. .A. Fn(;ler. Director of the Berlin Botanical Garden 
stayetl at Buitenzorg from December 1905 until February 
1906. He studied the different indigenous .\raccae of Java 
and found in the Herbarium among the material not yet 
identified a great number of new syiecies belotiging to this 
family, especially from Borneo, and among the genera 
Rhaphidophora, S( hismaloglossis and llomalomena. (.)b- 
servations made by him in ICiuope on the development of 
the roots, leaves and buds were coiilimied with regard to tlie 
species represented here. 

Finally during his excursions in J.iva he had an oppor- 
tunity to study the troiiictil flora and to make inten-sting 
comparisons with similar regions of .Africti. 

Prof. D. 11. Campukll frtmi Stanford Fniversity, Cali- 
fornia, collected from March until June 1906 a great ([Uan- 
tity of material for a study of tlie development of the 
Uphioglosseae, particularly the germination stadia and 
prothallia. .At Tjibodas lie brought together a rich c.ollec 
tion of liverworts and their different stages, h'inally he ob- 
tained at Buitenzorg material for a study of the embryo-sac 
of many angiosperms. e.g. of Piperaceae, Cyclanthaceae, 
.Araceae and Pandanaceae. 

I’rof. A. Frnst from /iirich remained in Netherlands 
India ten months, till June 1906, and was able to comidete 
the most important parts of the program drawn up by him. 
During his stay at Tjibodas and his excursions to Krakatau, 
East and Central Java, Celebes and Lombok and finally 
during his stay at Padang he was able to get a proper idea of 
the tropical flora, the interesting habit of the mangrove, 
the virgin forest, and the alpine flora being especially stud- 
ied. Moreover, he brought together a rich collection of 
demonstration material and a great many photographs 
chiefly concerning ecology. 

Further he devoted his time jiarlly to different physio- 
logical problems and jiaid attention to spermatogenesis and 
sporogenesis of the liverw'orts, the embryology of different 
.Asclepiadeae. Apocyneae, Rajfleita Raima, K. Ilasseitii etc. 
He also collected material for a study of sapropliytes, of tlie 
idasmodesmata of I'kytophym Trcnbii, the development of 
Hymenolichenes etc. 

A. A. Ptu.i.K enabled by a grant from the Buitenzorg fund 
.studied the tropical flora from a taxonomic and ecological 
point of view from March to July 1906. He was able to 
make interesting comparisons between the flora of Java and 
Surinam. Moreover, he collected material for investigat- 
ing the embryology of some palms and of Ri.stia Stratiote.s 
and the presumable apogamy of various species of Elato- 
ilemnia, Trema, Vtllebrunta and Diuspyrus. 

Dr. L. P. DE Bussv, zoologist at the E.xperiment Station 
for tobacco at Medan, worked in the Zoological laboratory 
from July until the end of December 19U6. He. occupied 
himself with zoological problems of a general nature con- 
cerning Ins own sphere of activity as well as with collecting 
material for a study of the embryology of different reptiles. 

Dr. P. IWANOEE, delegate of the Imperial Academy of 
Sciences at Petersburg, stayed on Java from Augtist until 
December 1906 and worked in the Zoological laboratory as 
well as in the Fisheries laboratory at Batavia. ,At Buiten- 
zorg he collected mainly cmbryological material of myria- 
pods, spiders and other articulata and had a prominent sue- 
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cess with reference to the Scolopetufrelliclae. a small Rroup 
little known in this resfiect. At Batavia he occupied himself 
w'ith the collection of plankton and continued the study 
commenced in Biiiten/orK .ibout the development of 
Lint ulus. 

1906—1907 

IJr. M. KoiikNicKE from Bonn arrived at Buiten/.oru in 
October 1900 and departed in March 1907. He devoted his 
lime to various problems of the bioloKy of parasitic plianero- 
nams, ciiiefiy the life-history, the anatomy and histology of 
the Loranlhaceae; to the comparative embryology of the 
sexual cells of the Balanophoraceae, etc. h'urther he stud- 
ied the biological development of alRae, fuiiKt and bacteria 
living in the tissues of hiKhcr plants, the Kcrminalion of 
different orchids and finally the rattan culture. 

11. Mokin from Miinchen, the aim of whose voyage was 
chietly to make illustrations for the new edition of “ Brelim’s 
Tierleben," spent his time. ,\iiril to July 1907, partly in the 
Botanical, partly in the Zoolo^jical laboratory. Durinj* his 
stay he ac(|Uaintcd himself with the tn>pical flora and fattna 
.ind tlie principal emits of Java. He made a ureal many 
sketclies and ithotonraphs in relation to the above-men- 
tioned work and to other publications. 

Miss A. T/. VON Gk.M'.venii/ and Miss Iv. SiriN remained 
in Java in l'K)7 tor a few months to study the tropical flora 
and to collect material. 

Dr. I’H. VAN I lAUKEVi-.i.p from Groninnen stayed at 
BuitenzoiK from May until Seittember 1907. He obtained 
interestinu results of his re.searches upon RUttation. He col- 
lected furthermore material for a study of the aetenchyma 
of h'ft'luuiii olcnucd and Jiissiacu rfprus and endeavoured 
to decide whether Cassythu filtformis is a inn* parasite or 
not. 

Trof. M. MiYosiii from Tokyo, who paid a visit to Buiten- 
/utR IvVelvc years earlier, remained on hisret urn voyaue from 
Europe in 1907 from .September until October. He made 
some investigations iiiion tht“ sttucturr' of the leaves of 
tru])ical plants and studied the economic plants. 

I’rof. Til. BAKiiot’K ()1 Harvard I'niversity (r.S..\.) 
diirinu his stay in tlie ZooloRical laboratory at Builen/ory 
in 1907 and a voyaRc throtiKh the Moluccas broURht to- 
gether important collections for the Harvartl Museum. 

h'k. Mr Ik, entoinoloRist of the lixiierimeiit .Station of the 
Hawaiian .SiiRar Planters’ Association at Honolulu, re- 
mained also in 1907 soint* time in the abovr'-nient ioned 
laboratory, llis chief aim was to detect parasites of differ- 
ent insects which are very no.xious in Hawaii. 

1907—1908 

Prof. h'. t'zAiMtK from Gzernowit/. (.\usiria-HunKary;. 
durinu his slay from November 1907 until February 190.S. 
made observations and experiments upon climbinR plants; 
on the pulvini of the leaf joints of Menispermaceae, tendrils 
of Enlada, to produce by experiment free windinus and 
.inisnphylly in windiiiR .Xsclepiadeae and related species. 
Furllier he occupied himself with troiusms of the aerial roots 
of epiphytic orchids and the supply of Water by the.se 
"ruans; dorsiventrality of I'.hilostftnmu-, observ'ations upon 
sleepiiiR movements; the sensibility of pinnate leaves when 
irritated by shocks, and the structure and the tissue ten.sion 
of the false stem of the ZiiiKiberaceae. 

Prof. F. VON 1 liiii.MtL from Vienna visited Java from 
November 1907 until March 1908. The chief purpose of 
tiis voyaRC was to get an insiuht into the tropical fuiiRous 
veyetation and to brinn toRcther by extensive collectinR a 
rich mateiial for future study. This was completely 
achieved thanks to the Rreat wealth of the Javanese fuiiRous 
flora, particularly at 'I'jibodas. 

Prof. H. Fin iNc; from TiibinRen remained from October 
1907 until .April 1908 and inve.stiRated the inlluence of the 
l)ollen on the dowers of trrehids. The principal aim of these 
lesearches was to analyze the chanRcs of the parts of the 
dower wdiich arc produced by the pollination and to deter- 
mine the factors to be considered. This aim was achieved 
in a satisfactory way. He also made numerous observations 
upon the stipul.ir orR.ins at dur.siventral branches of tropical 
plants and the relations between epiphyllic lichens and the 
leaves on which they occur. F'urthermore he made studies of 
Hymcuolicheues at Tjibodas; of the development of some 
tropical fruits; of the latex system of the most important 
rubber-produciiiR plants; the relation of that system to tlie 


secondary Rrowth and its reReneration after .severe wound- 
ing and on the inlluence of the tapping cuts on the trans- 
port of food in the stem of Uevea. 

Prof. G. Tiscui.kk of the Dniversity at Heidelberg occu- 
pied himself from August until December 1908 with the 
biology and the developmental history of the pollen of some 
species of Cassitr, re.searches tin the roots of mangroves and 
orchids especially with reference to the statolith-theory 
of geotropism; the cause of the sterility of Musa and Atta- 
na.'isa-, the amylum content of the pollen of .some tropical 
plants, iiarticularly in aneniophilous plants and the signifi- 
cance of r,eguminosae, which gather nitrogen, for the crops 
cultivated on a large scale in Java (coffee, tea, cacao, gutta- 
percha. rubber, coconut). 

Prof. M. SlKui-M Ki of the rniversity of Krakati worked 
during the months January until June 19(18 in the Zoologi- 
cal laboratory. He studied tuainly tlie adaptation of the 
troiu'ctil fauna to tree life and investigated therefore the 
development of If nun, Plyduizoiin and iiiuko. I'urther he 
devoted hitnself to the embryology of a species of Rhaco- 
phorits which study lirotight to light very retnarkable facts, 

1908 — 1909 

Dr. H. VON Bi:ui'.NHKK(,-G<)ssi.i',k, a Gertnan naturalist 
and surgeon, worked from Dctobiu 1908 until March 1909 in 
the Zoological laboratory on histological :ind embryological 
subjects. 

Prol. \V. Ma(.ni. s frotn Berlin stayed only a few weeks at 
Buiten/org (Febiuary 1909) and occupied hitnself cliietly 
with the collection of galls produced by plant or atiimal 
organisms. 

Prol. W. .Vknoi.di Iroin ('harkow and his assistant 
S. L. Stki i.iN remained in Netherlands India for about live 
tnonths (Janu.ary -Jutie 1909). During their stay they 
brought toRclher a rich collectioti of detuonstration mate- 
rial. The lirst-named contintied his studies on the algae for 
which a good opportunity presented itself dtiritig a trip with 
the re.se.trch vessel "Gier” to the " Duizend eilanden." I'dr 
thesatne imrpose he undertook a voyage to the .Vru Islands. 

Dr. K. Domin, lei'tuter at the I'niversity of Prague, in- 
terrupted his voy.ige to .Vustralia for three tnonths from 
August tintil Novetnber 1909 to obtaiti ;i knowledge of 
tropical plant life at Buitenzorg and rjibodas. .V special 
study ot the stipular formations was undetttiketi, many tiew 
oli.ser\’ations being made. 

Prof. W. KoiHi-.ki frotn Riga remained from jantiary 
itntil November 1909 and rliiting this time he tnade many 
trips through the .Vrclupelago. Staying twice at rjibodas 
he brought together a tine collection of Hymetiophyllaceae, 

h'urther he accompanied Dr. .Vknoi.pi to the "Duizend ” 
and .Vrtt Isles and studied more iti detail the mangrove of 
Nusa Kembangan At Buitenzorg he occuiiied himself 
with (he syslentatic anatomy of the Lfracaena.^ and the 
Cordyliites. Mort'over, tnuch materi.d was collected for 
diffeient .scientitic in.slilutes. 

1909 — 1910 

Plot. Dr, 11. Mimik of the I'niversity at Leipzig arrived 
at Buitenzorg September 1909 st.iying till March 1910. He 
occupied himself esiiecially with the followi ng in vest iga lions 

The biology of Myrmetodiu fthtuata and II ydnnphytnm 
moulauum, particularly in view of the biological signihc.ince 
of the tubers of the,se so-called " inyrmecophilous plants’’; 
microbiological investigations on the humus of epiphytic 
ferns and orchids, the micro-organisms occurring then-in 
br-ing cxaminetl on their ability to attack cellulose and to 
assimilate nitrogen. 

Further he worked on the organ sensitive for light of a 
small (ish often found in the water of rice-lields and the 
structure of (he climbing organs of plants belonging to tlie 
genus Kandia. 

Dr. J. Kt.vPKk from I’trecht, sent out by the Dutc h 
Buitenzorg fund, stayed in Netherlands India from January 
until June 1910. Though he c:ame with the- main luiriio.se to 
get ac(|uainted with the tropic'al cultures he spent one and a 
half months in the laboratory for fondgners engaged in 
physiologicrd research. He studied the inllm-nce of the 
temperature on the respiration of tretpical idanls chietly in 
order to make a compaii,son between the pc-culiarilies of 
the phenomenon hero and in a temperate climate. More- 
over, he occupied himself with a study of tlie shedding of the 
leaves of Gonalopus Bnivini. Furthc-r embryological mate- 
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rial of some I’iltosporac'eae, Nepenthes and Cnrica Papaya 
was collected by him. 

Dr. OsK.\R W.M.THKR. Taiian.\ a. Kk.\snossei.ski, 
N. Maximow and \V. Mali'icwski, all four from St. Petera- 
burR, remained at BiiitcnzorR from June until Aumist 1')10 
and devoted llieir lime mainly to a research upon the 
Iireseticc of iirussic acid in the urowinR points of Pajnbusa. 
.\lso anatomical and ta.xonomic demonstration material 
was collected by them. 

1910—1911 

brof. Dr. ti. K.1.EUS. professor of botany at the I'niver.sity 
of lleidelhern, studied diirinn his stay at Huitenzorn from 
October 1910 until February 1911, the periodical phenomena 
of troiucal plant life especially in connection with external 
factors. Numerous experiments and observations made by 
him led to the conclusion that periodicity of tropical plants 
iletiends on external and not on unknown internal factors 
I “ l'erio<lizii;it aus inneren (iriinden” according to Schim* 
I’hR). In '(mnection with these researches slmlies were 
made about thi.- vuoblem of the i>eriodical formation of wood 
in the tropics Renerally and that of Japanese and Furopean 
trees RrowiiiR in the mountain Harden at Tjibodas [larticu- 
larly. .\ larne collection of wood of caulillorous plants was 
takmi aloiiR to Kiirope to study the anatomical ditTerences 
of vewetalive and fructiferous branches. Of the subsidiary 
invesliRations made in BuitenzorR are to be mentioned;- 
ttie Rcrminalion of seeds with an e.xceiuionally liard seed- 
coat and the regenerative power of tlie seetl-lobes; the 
development of some fresh-water I’eridineae; Flanellates in 
[londs and rivulets at BuitenzorR and Batavia. 

I’rof, Dr. it. Sknn, professor of botany at the I'niversity at 
Basle, stayed in the laboratory for foreiRtiers live months. 
October 1910 Februtiry 1911, on account of ilie Swiss 
BuitenzorR fund. The physioloRy of Trenlepahlia and other 
( hroulepidaceae w:is studied esiiecially in view of the 
phy.sioloRical siRnilicance of the lipoclu'ome. This investi- 
Ralion Rave interestinR results e.R. wivli reference to the 
oriRin of llie lipochromeand its nutritive value for the plant. 
The studies were continued in Fairope with material sent by 
the laboratory, lie also studied transversally lieliotropic 
curvatures of the leaf-blade, a phenomenon observed in the 
leaves of Drymo^lossum pilnselloides, and later [rroduced 
experimentally, and the reproduction of the Rhodophyc'eae 
especially of tlie Renus Polysiphonia. This alRa was found in 
fresli water on one of the coral islands in the l>ay of Batavia. 
Tliese researches were also continued in ICurope with mate- 
rial rcRularly sent from Buitenzorg. 

For einbryoloRical investiRations material of Annonaceae 
and .Anacardiaceae w'as li.xed and taken along. 

Dr. S. V. Simon, lecturer of botany at the University of 
Cidttingen, investigated during his stay from October 1910 
until July 1911 tlie periodical phenomena of tropical [dant 
life. For this purpose the flowering, the development of the 
leave.s, the formation of the annual rings, foimation and 
accumulation of reserve substances, in a series of plants were 
studied. Besides this extensive investigation also other 
problems were tackled, namely:- the growth phenomena of 
the seedlings of lirut’utera eriopelala and the influence of the 
substrate on the anatomy of this and other mangrove 
plants; the regeneration of tapiung wounds in Hevea hrasili- 
ensis, the influence of the tapping on the growth of the plant 
was studied simultaneously. 

On request of the Ministry of the Colonies at Berlin Dr. 
.Simon also made a study of rice culture on Java. 

Dr. W. K. Brock, lecturer of botany at the University of 
(.liessen, came to Java in the first place as a delegate of the 
“ Kolonial-Wirtschaftliche Koinitee” at Berlin to the Fibre 
congress at .Surabaya. His .sojourn at Builenzorg in the 
middle of 191 1 in the Foreigners' laboratory lie spent chiefly 
to collect material for further studies and for demonstration 
for the said committee. 

Frof. Dr. fk van Itkkson, professor at the Institute 
of Technology at Delft, also came to Surabaya mainly 
as a delegate of the Dutch (iovernment to the Fibre congress 
but devoted some time in August 1911 at Builenzorg for re 
searcli-w<jrk of a iJiirely botanical nature. Same firovisional 
observations were made on the decom[) 0 .sition of cellulose by 
aerobic bacteria the fact being ascertained that this sub- 
stance is oxidized by the same microbe as in the temperate 
zone. 

At Tjibodas material of Nepenthes ftitchers was collected 
tor a more detailed study of the anatomical structure. Also 


a collection of economic plants and their products was 
brought together. 

I’rof. Dr. H. Ukcomie, director of the Botanical division 
of the “Mus6e d'Histoire Naturelle” at I’aris, and his col 
laborator Dr. .V. FiNicr stayed for five w'ceks, August - 
September 1911, at Builenzorg. 

Their work was chiefly in the field of taxonomy and was 
aimed, among other things, at the ijreparation for a more 
prolonged sojourn in French Indo-China, 

Dr. C. F. Mii.t.sPAt'ott, director of the Botanical division 
of the Field Museum of Natural History at Chicago, tluring 
December 1911 brought together a large collection ol 
flowers, fruits and seeds for the said institute. 

R. Sakai and F. Sknijon, two Japanese botanists, also 
stayed in December 1911 and made a collection of eco 
nomic plants for tlie Bureau of forestry at Tokyo, 

Dr. D. Dii Lani.k, formerly connected with the Fxpeti- 
ment station at Salat iga, before returning to Futope worked 
during the montlisof A[>ril and May 1911 in the Zoological 
laboratory and <.>ccupied himself with different forms of 
the fresh-water fauna. 

1911 — 1912 

Dr. A. 11. Bl,A.\t;\v from Utrecht having been granted the 
subvention of the Biiitenzorg fund remained from Novem- 
ber 1911 until March 1912. 

in the first tdace his .aim was to obtain a general imiires 
sion of the tropical flora and to make mimir researches. 
Some data were collected about the sleeping movements 
of Point iana, Phyllanllius and Mimosa pudiai which indi- 
cated in which way to stiuly this problem in hothouses in 
h'uroi)e. 

Further on he made colour-photogratdis of tropicid life ttv 
use at lectures in Furope. (ienerally satisfactory results 
were obtained with l.umiere's aiilocliromatic as well as 
with plates of Dufay. 

.At Tjibodas a short study w.is made of the growth of the 
aerial roots of Cissus papillosa-, mode of growth, distribu 
tion ol growth, influence of light and shade on growth, 
the conditions for the formation of lateral toots etc. in 
the virgin forest were studied. Un behalf of the Botanical 
laboratory at Utreclil embryological material of some I’ro- 
teaceae and Icacinaceae was collected and a collection of 
fruits on formalin and dried seeds was brought logetber. 

Prof. \\'. Fatten, director of the Biological De])ariment ol 
the Dartmouth University (Hanover, N.H., IJ.S.A.), worked 
for three weeks, April and May 1912, especially on the 
anatomy and embryology of the arachnids and myriapods, 
more [tarticularly concerning the nervous system and Hie 
organs of sense. Besides, a large collection of anatom 
ical material was brought* together for future investiga- 
tion. 

Dr. J. Vkrmoesen, mycologist from the Uongo colony, 
stayed at Buitenzorg from April until May 1912 and came 
mainly to study the injurious fungi of tropica! crops. The 
material collected on his voyage through Java was worked 
out in tlie Foreigners’ laboratory and special studies were 
made upon the germination of the spores of Uslilagineae. 

Prof. Dr. H. von Uuttel Reepen from Oldenburg mak- 
ing a voyage in charge and support of the Humboldt Acad- 
emy at Berlin arrived at Builenzorg in April 1912. His aim 
was among other things to investigate the social life of 
termites and other insects. He collected for this study 
a great many data and much material at Buitenzorg and 
Tjibodas. 

Dr. H. But'UER, reiiorter for agricultural affairs of the 
Government of Kamerun (West Africa), returning from an 
official voyage to German New Guinea, wislied to obtain an 
itpsiglit into the organization of the Department of Agricul- 
ture .at Buitenzorg. Moreover, in the Foreigners’ laboratory 
in July 1912 a study was made on the pollination and the 
causes of sterility of the oil palm {liUteis Ruineensis) a siil)- 
jecl about which nothing was known yet. Important data 
which should enable him to continue these researches with 
success in Kamerun were collected. 

1912 — 1913 

Prof. A. Na THA.N'soiiN occupied liimself Iroin October 1912 
until February 191.J mainly with the gathering of materials 
and data for his work on the “ Phylogenetische Morjihologie 
der Angiospermen.” .As he was, however, not able to ac- 
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l OiiJpIish tills work acrordinn to his original plan, ho had 
the iiilcntion (o revisit Uuitenzorn. 

Dr. W. Kakawaikw, :t Kiissian zoolonist, visit ins lor the 
seeoiid time the Rottinieal (hirden at Biiitetizorjt. reiiiaineil 
trom Deceiidter 1012 until Jtiniiary I'tld. Ills researehes 
were ehietly in the field of myniieeolojry. At Hiiitenzorg 
and <111 vtirioiis trijis an extensive inalerial was brought to- 
ilet her and tiinong tlie large number of species some new 
ones were detected. During a voyage to .Ambon and the 
Aru islands, regions which are Icrra ium^nita from a myrme- 
eological standpoint, mncli material wdiicli will be worked 
mt later monograidiictilly was cadlocted. 

Dr. J. Naukn of tlie “ 1 bichster lAirbwetke” during tlie 
iUontli of h'el)tuary 1 'D 3 made an inv(>stigation into the 
origin of indigo in huli^offru. These studies were of a 
iiitrely chemical nature, 

D. S( ii.vM rr.k, m.aking a voyage in charge of the "In 
..titut international d’agticulture” at Rome, studied trop- 
ical crops at Huitenzorg from hAdituary until April l'M3, 
and worked in the Foreigners' labor.itory on some idant- 
diseases and collected mttterial on this subject. 

Prof. Dr. V. N. Lt’ni.MKNk'o, director of the Imperial 
Kotanicttl (larden at A'altti (Crimea) stayed at Ruitetizorg 
(or two months, March-May l'>13. Researches were 
made urxm t hi' formation and the occurrence of chroniato- 
iihoric siibstanci's in dilTerent plants. He studied mainly 
the formation of yellow and red I'olours in fruits and in 
some definite jiatts of vegetative organs. Ftirthei an in- 
ve.sfigation was made into the maximum ijuantity of 
chloropliyll produced by the action of various factors tliglU 
and temperiiture) in tropical plants. For this purpose about 
si.xty stjccies of plains were examined spe< tro.si'ojiicmlly and 
microcliemically, the quantity of chloroidiyll in the leaves 
tieirig fletermined by tire sriectrocoloiimetric method. 

W. P. Tho.mpson was able to work in the laboratory from 
January until May l‘M.3 by a grant from a fund of the 
Harvard University at Cambridge (I ’..S.,\.). 1 le investigated 
the genus (iiu'tum moriiliologically as well as biologically 
and gathered a large collection of different develoirmental 
stadia of mah' and female (towers in order to study the iml 
linalion and fertilization. For more precise stmlies on the 
cytology of tlie etiibryo-sac much material was fixed. Also 
different dicotyledonous (dants were investigated anatomi- 
cally on their phylogeny, e.^. Piperaceae, Magnoliaceae etc. 

Dr. J. DimosciiPi.-UiiPAk, assistant at the Rotanical 
laboratory of tlie University at Miinchen, studied during 
his stay from April until July 1913 the following problems: 
the cleistoganiy, especially of RhcUki tuberostr, the regener- 
.Ltive [lower of seedlings of the mangrov'e; the aiiisophylly 
111 the genus I'lpfr; ditfcrenl biologi<.-al characteristics of 
swamp aiul aquatic plants; the vegetaiive dcveloimient ol 
the llowers of Opuntia puhem’iis. Moreover, plants and 
materials were collected for the Botanical Darden and 
the Laboratory for [ilanl-physiology of the University at 
Miinchen. 

F. P. Jkpson, Govern tnent entomologist at Suva, h'iji 
islands, stayed five months at Rtiitenzorg, from February 
until July 1913. His chief aim was collecting and [lossibly 
sending to the Fiji islands the natural enemies of Cosmopo- 
lites sordulus, a lieetle causing much damage to the banana 
< ulture on the .said isl.inds. 

Mr. Jei’Son discovered in Java as the [irincijial enemy of 
Cosmopolites another beetle, I’laesius jnrunus. By exjieri- 
ment the beetles ke[)t in moist soil proved to be able to live 
about 130 days without any food; therefore a great chance 
existed that a large number of these beetles, if .sent to F'iji, 
should arrive alive. Still other enemies were found in Java, 
a.o. Chrysopila jerrugiuosa , Lcploi hints Iridens, L. nnieolor. 

1913—1914 

Miss Dr. J. Wksiekpijk, director of the Phytoiiatholog- 
ical laboratory "\V. (.'. Scholtcn" at Amsterdam, came in 
October 1913 sent out by the Ruiten/org fuml and stayed in 
Java until June 1914. .She <)ccu[)ied herself ehietly with the 
I'ollection ol material of [riant -diseases of tro[>ical croirs. 
( 'onsequently Mi.ss VVi;si iikpijK spent a great deal of her 
lime visiting estates; besides, diseases and [rests were studied 
at the various extrerirnent stations. However, the Foreign- 
ers’ laboratory remained the centre where different im- 
(rortant injurious fungi were cultured and where the cirllec- 
lions were arranged. A more s[recial study was made of a 


Ilymcntonyies bearing sclerotia which is very detrimental 
to numerous cullivateil plants. 

II. A. Gleason, a.ssislant-irtofessor of botany at the 
University of Michigan. visite<l Biiitenzorg and Tjibodas 
from December 1913 until Fefituary 1UI4. He siMiit his 
time mainly on a survey of tro[>i<'al [riant life and the cul 
ture and the use ol food cro|is. h'urtlier he broiight to- 
gether much [rhotographic and other material for cduc.i- 
tional [rurposes. 

B. If. (Jfii K. ahsofrom Michigan I niversit v, investigated 
in February 1911 the [rhysiological and e<-ologic.d signitieance 
of the leaves and the s|Kiio|)hylls ol I h'ymoglossum heleen- 
phyllum. He also made many |)hologra[rlis ami collecteil 
material concerning plant ecology. 

Miss Dr. L. Werner from Berlin during 1914 studied the 
embryology of orchids and used her stay at Hniten/org to 
make researches into the [rollination and lert ilizat ion of 
various s[)ecies reirresented there. Moreover, riiuch material 
was ti.xed for futirre eytological invest i, gat ion. 

Prof. Dr. ( ). PoRSi ti, |)rofcs.sor at the University at 
( zernowitz (.Austria-Hungary), devoted liis stay ol four 
months, February— June 1914, ehietly on a sttidy of the 
biology of different tro()ical [dants. Much demonstration- 
material was collecti'd for lectures, as well as tor his 
own irrvestigations. namely com|>arative rnoridiological- 
phylogenetic studies, material of vatimrs [ilants. h’urtlier on 
he was interested also [rartictilarly in tlie following [rroli- 
lerns; the nior|ihological and phycsiological anatomical 
ada[)tations of tro[iical flowers to the pollination by bees 
and birds; the structure of diffi-rent (lowers to [itevetU 
autogamy; the coru[)atative rnortrlrology ol the lloral cne- 
taria in connection with their [diylogerretic [rosiiion; the 
[>hylogeny of the (lower of the .Vristolochiaci'ae. 

Dr, H. (’A.MMEKLoiiEk collected nialerial for scientific 
reseatihes in Funqre from February until May 1914. In 
the lirst [dace he was interested in the deveio|)tnerUal histor y 
of Sdaphihr, the .indrogyno[)hore of some Uaiqiaridaceae; 
investigations on the flower of some .\nnonaceae. .As 
demonstrator of Prof. Dr. PciRSi ii he assisted him in the 
collecting and pte[)ating of [dant material; further he made 
a great many photograidis of interesting [rlants. 

Prof. Dr. J. Wai.iiier, professor ol geology at the Univer- 
sity of Halle, remained at Buitetizorg about two rriontlr.s, 
Se[)tember- October 1U14. and studied the formation of 
lalerite. 

Prof. Dr. h). Gdi.ustein, [rrofessor at the University of 
Berlin, who like Prof. Waliiier stayed some time at 
Biritenzorg on his home voyage from .Australia to Lunqie, 
made investigations irr tire Foreigtrers’ laboratory on the 
iufiueni'e of sunlight upon certain argentiferous s.ilts. 

1914—1916 

Dr. K. ZiM.MERMANN', zoologist and teacher at (he " Kaiser 
Wilhelmschtile’’ at Shanghai, arrived in 1914 continuing 
alsoin 191.S his studies on the anatomy of the light rece;)tive 
organ ol Jlaplot hiliis poiuhox, a small s[)ecies of lisli com- 
mon in stagnant water. 

1). r. Ffl.L.wVAV, entomologist of the f’'-\i)erinient station 
at Hawaii, came to Jav.i in 1915 fur the stiecial [)Ui[)ose of 
sttidying the [larasites of ftuit (lies. These insects cause 
much damage in Hawaii and by their activity the fruit- 
growing there has so nnich declined that a s|ieci,il investiga- 
tion of tlie natural enemies ol these n<i\ious insects became 
necessary. Hes[)ent his time at ifiiiti'tizorg collecting data 
about the life-history of a number of .minial s[iei ies which 
probably could lie intrsiduced into the Hawaiian islands as 
[larasiles of the fruit (lies. 

Prof. Dr. A. Li-muiR, [irofessor of meiliciiie at the Univer 
.siiy of tfdttingen, stayed at Buitetizorg from July until 
.\ugustl9l5 and was mainly interested in the medicinal herbs 
of the natives, material and data of which were collected. A 
collection of edible Iruits ami s[nces was also brought to- 
gether. I’rof. Lehek occu[>ied himself, moicover, with 
gathering statistical data on the nutrition of tlie [leoide, 
and the biology and [>athology of tin- frei' and indenlureil 
labourers on the instates. 

1916—1916 

F. Bley, a student of botany at Ziirich, worked a long 
time from .August 1915 until Imbruary 1920 in the Treub 
laboratory on the embryology of Liiuremhrrgiti. a marsh. 
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plant of the Dienn plateau, a tliesis for a doctorate under 
Prof. Ernst at Zilrich. 

Misy C. SiA iiKk was enabled by a Rrant from the Buiten- 
zorti fund to work in the Treub laboratory fnan .September 
l‘>15 until .\pril 1916. She undertook as a special research 
the study of fungi (Hcurring in the soil. For this purpose 
satnv)les were taken with sterilized soil drills of as many 
kinds t)f soils as possible from West, Central and East Java. 
Of the inoculations made in the laboratory various species 
of fungi could be isolated, a provisional survey of the differ- 
ent mycoflora’s being obtained. 

Besides the.se researches Miss Si.i'Iikk intended to obtain 
an in.sight into the tropical flora and crops for which 
purpose different e.’cperiment stations were visited. To 
study the flora trips were made to the Dieng plateau, the 
mangrove of Tjilatjai) and the island of Nusa Kambangan, 
Tjibodiis, Garut and environments, the Tengger mountains 
and the Idjen plateau. Being charged by the Institute of 
Tropical hygiene at Amsterdam she occupied herself, more- 
over, with the culture of fungi parasitic on men. 

C. GravI'MIoksi , a Dani.sb chemist from .Varhu.s, worked 
from December 1916 until January 1917 in the Treub lab- 
oratory as well as in the Herbarium with the aim of getting 
a thorough knowledge of the taxonomic and other charac- 
ters of the oil-containing seeds of various jungle trees, par- 
ticularly trees belonging to the families of the Dipterocar- 
paceae and Sapotaceae. Employed by a commercial enter- 
prise ordering great (luantities of raw materials from Borneo 
for the oil industry and having to contend always with many 
difficulties resulting from the ignorance of the botanical 
origin etc. of the said material, he was convinceil that a 
previous exact study only could solve these dilTiculties. 

J. VAN Barks, director of the Geological institute of the 
Agricultural college at Wageningen, made for the Dutch 
Government a geological study tour to Java between .August 
and December 1916. He ma<le his chief study of the tropi- 
cal weathered soils and for the arrangement of his collec- 
tions a place in the Treub laboratory was given to him. 

1917 

Frof. Ur. G. A. MacGaixi.M of the Gniversity of New 
York investigated in 1917 the occurrence of parasitic worms 
in different tropical reptiles. An interesting material was 
collected to be worked out by him later on. 

I’rof. Dr. Kkita Shibaia of the T'niver.sity of Tokyo con- 
tinued during some weeks, January —February 1917. in the 
Foreigners' laboratory his investigations on the occurrence 
of flavones in tropical plants, already commenced in Japan. 
Moreov'er, during various trips through Java he collected 
materials of cultivated and pharmaceutical plants. 

Dr. Miisunaga Fujioka of the Forest Experiment Sta- 
tion at Tokyo was principally interested in different physio- 
logical problems concerning the tropical virgin forest. As 
the chief of the Botanical laboratories had occupied himself 
during a long time with the physiology of the tropical jungle, 
trips were made in his company to acquaint Dr. FujutKA 
with the peculiarities of the virgin fore.st. 

Dr. P. A. A. F. Eyken studied by order of the Chief In- 
spector of the Civil Health Department at Batavia the bio- 
logical purification of the Great Pond in the Botanical 
Garden. For some time, July — August 1917, he had an 
opportunity to investigate the great purifying power of the 
said pond; bacteriologically as well as chemically the results 
were surprising. 

1919—1920 

Miss 11. C. C. LA RiviftKKof the Botanical laboratory at 
Leyden was sent out by the Dutch Buitenzorg fund remain- 
ing at Buitenzorg from December 1919 until September 1920 
and making studies of the anatomy of the lianas. Her chief 
aim was to collect material and to make a provisional survey 
for future more detailed study at Leyden. Further, various 
trips were made e.g. to Tjibodas, Garut, Tjilatjap and the 
Tengger mountains to get acquainted with the tropical ffora. 

Dr. W. .Skifkiz from Baltimore worked in the laboratory 
from .September until November 1920 studying the phenom- 
ena of periodicity in tropical plants. 

To Prof. Dr. E. Nkvvion IlARviiy of Princeton University 
hospitality was granted during the second half of 1920 in 
the Laboratory for marine investigations at Batavia to col- 
lect marine luciferous organisms. With the research-vessel a 
short trip was made for collecting Pyrocypris. 


At Buitenzorg he studied also .some luminous terrestrial 
animals. 

Dr. W. BomLiOFK, physiologist for the rubber culture, 
worked in the Treub laboratory from 1917 until 1920 and 
made the following investigations on lla’ea brastltensis: on 
amyliim; the origin of the latex by reason of experiments 
with girdled tree.s; some data about the renovation of the 
bark; on the correlation between the production and the 
number of rows of latex vessels; on the transpiration. 

K. Blky, who had investigated from 1915 on with differ- 
ent interruptions in the laboratory the embryology of 
Lauremhernia javanica left Buitenzorg in March 1920 to 
finish his studies in Switzerland. 

VV'. ( oRNiiLis made use four times of the research-vessel of 
the Laboratory for marine investigations at Batavia in 1 92i). 
He tried to ascertain the position of the rests of old riverbeds 
at the bottom of the Java sea by a surv^ey of the proble of 
the sea-bottom with an instrument constructed by him and 
mounted aboard the ves.sel. 

1920 — 1921 

Dr. .\. Rant, temporarily adjoined to the Director of 
the Botanical Gardens, made use. of a place in the laboratory 
for the culture of fungi. He occupied himself mainly with 
an investigation of the Ambm.sia fungi of the termites and 
the root tubers of Casuarina and ('. muntuna. 

Dr. Kjint was appointed in June 1921 as teacher at tlie 
Schoiil for Indonesian physicians at .Surabaya. 

(.'. VAN Zije. pharmacist from Malang, was acting tem- 
porarily during the leave of Dr. von FabiiR in 1920 and 192 1 
as chief of the Botanical laboratories. He made several 
microcliemical researches and investigated Javane.se beetles 
on cantharidin; he succeeded in demonstrating its presence 
in Horia debyi and Cissites niaxillosa. A short article on this 
subject w'as published in the journal “Treubia.” A meth- 
od w'as worked out to localize the aluminum in plant tissues 
and to use benzidin-hydrocliloride as a reagent on ligneous 
elements instead of phloroglucinol. Besides these studies 
he occupied himself with the collection of data and material 
of some Zingiberaceae. of ('hinese drugs, and various itch- 
ing hairs which are of importance from a forensic point of 
view. 

Dr. O. Arrhenius of the University at Stockholm studied 
in 1921 the acidity of cultivated soils, especially rice-lields. 
Further he worked on the influence of the concentration of 
hydrogen ions on the life of earthworms. Observations were 
made upon the carbonic-acid content of the atmosphere in 
different plant associations, the correlating factors, light in- 
tensities and the formation of humus being also studied. He 
investigated also the osmotic pressure in different plants and 
worked out a new method to determine this pressure. 

Materials for cytological, anatomical, bacteriological and 
phytochemical researches were taken along to Sweden. 

1921 — 1922 

Dr. r. Yami'ulsky of the Columbia University of New 
York and former assistant at the Rubber Experiment .Sta- 
tion at Medan, Sumatra, made an investigation from Octo- 
ber 1921 until April 1922 upon the development of the 
leaves, the morphology and the anatomy of lilaeis Ruineen- 
iis. Further he studied the different varieties of this oil 
palm. 

Dr. Hj. Jknskn of Copenhagen, who joined the Danish 
expedition to the K.ci islands, worked at Buitenzorg in 
January and June 1922 on the preparation of the mate- 
rial destined for the museums in Denmark. 

Dr. Th. Mortensen arrived in January 1922 as the 
leader of the Danish expedition to the Kei islands, sent out 
by the Ra3k-0r8lcd fund at Copenhagen. Also after the end- 
ing of the expedition material of Phorids and pseudoscor- 
ponids was collected at Buitenzorg which, together with 
material of the same groups from Amboina, Kei and Banda, 
shall be worked out by Danish and Dutch specialists. 

Moreover, some observations were made on pseudo- 
cephalic moths and mimicry and much material for the 
Copenhagen museum was brought together. 

Dr. Morie.nsen was the first foreign guest in the new 
laboratory for marine investigations at Batavia. After his 
return from the Kei expedition he devoted himself in July 
and August 1922 to the artificial fertilization of various 
Kchinoderms which were collected by help of the motor boat. 
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Dr. 11. Hoschma, zoologist, :irriv«‘d in October l<>20froni 
Amsterdam and aided by (he HuitenzorK fund be remained 
until Septendjer ]<)22 in Netherlands India. DurinR the 
second half of 1 Q2 1 he was in charge of the Treub laboratory 
while Dr. V(jn Fabkr was still on leave. 

He spent his time in collecting the larvae of froxs, em- 
bryos of crocodiles and data about the coral-reef formation. 
In the first place he invesliRated the nutrition of the coral 
polyps, it becoming obvious that symbiosis of the coral 
polyps with zoo.xanthcllae is of the highest importance. On 
the island of Kdain in the liatavia bay the budding of corals 
was studied and much material collected, buddinn beinR also 
obtained by exiieriment. Observations were made about the 
variation of the colonies of reef corals in connection with 
different factors of growth. For other researches much 
other zoological material was brought tOKether. At Tjibodas 
a study was made of /Vnura larvae and the peculiar moiitli 
apiiaratus of the larva of Mennlophrys monlana. 

From January until July l'J22 Dr. Boschma attended as 
a Ruest the Danish expedition to the Kei islands. 

1923 

l*rof. Dr. Th. J. .Stomi'S, iirofessor of botany at the I’ni 
versity of Amsterdam, occupied himself from June until 
Seiitember l'i2,l chiefly witli the fixation of material for <>m- 
bryoloRical and cytoloRical invest iRations. Much material 
lias been collected further for the .\msterdam herbarium 
and museum. Prof. Siomhs spent a great deal of lus time 
at Buitenzorg and in Java generally in visiting the botanical 
garden ,and the imnintain garden at Tjibodas. Bandoeng 
and envirtjnments, ('rarul. Central Java. Pasuruan. the 
Idjen massive, the Tengger mountains, tlte south coast and 
the ct>ral-reefs in the bay of Batavia for the purpose of get- 
ting acejuainted with the flora of Java. .\lso a voyage through 
Stimatra was made. As a matter of course he interested 
liimself mostly in the irhenomena of variability of tro[)ical 
plant life. 

Mrs. Dr. TiiKki.A R. Rksvoi.i, of the Botanical laboratory 
of the (Jhristiania Cniversity remained in Java from Novem- 
ber 102.1 until January 1024. The main object of Imt so- 
journ was to obtain a general idea of the tropical flora. In 
connection with her studies on the mountain vegetation of 
Norway she devoted herself mainly to the flora of the vol- 
canoes. In the Treub laboratory she occuiried herself with 
an investigation ui)on the structure of leaf-lmds, chiefly of 
plants occurring in the rain forest. 

1924—1926 

H. Nakano twice paid visits to Buiten/org, once in 
February 1924 on liis way from hairope to Japan and for 
the second time during May and June of the same year. He 
occupied himself repeating the experiments made by Siahl 
on the at(enuate<l leaf lips. 

Prof. Dr. K. vON Goebki., professor of botany in Miln- 
chen, stayed from September 1924 until January 1925. In 
the year 1885 Prof. vON Gokhki. paid his first visit to the 
laboratory for foreigners and various publications have been 
issued by him on the biology of tropical plants, in 1924 be 
studied different other biological subjects and made re- 
searches on the movements of the leaves of Lcersia hexandra, 
on the phenomena of sexual dimorphism of inflorescences, 
the morphology of the inflorescence of IJrticaceae, the col- 
lecting and economy of water by lichens, the dispersal and 
biology of Javanese liverworts. 

Prof. Dr. 11. Winkler of the University of Hamburg 
also visited for the second time Netherlamls India from 
September 1924 until March 1925 with the main purpo.se to 
collect material for the Hamburg museum. At Buitenzorg 
he brought together also material for cytological and 
morphological investigations. In the beginning of Novem- 
ber he set out for an expedition to the Schwaner moun- 
tains in West Borneo and collected a great many plants. 
After his return he spent his time mainly ])reparing this 
material. 

Miss Dr. L. Mi/H-KR from Bonn visited Java to get a 
knowledge of the tropical flora. For four months, until 
December 1924, she studied at Buitenzorg and Tjibodas the 
problem of the secretion of water by leaves and flowers of 
tropical plants. 

Dr. O. PosTiiUMOs from Groningen sent out by the 
Buitenzorg fund remained about the whole year 1925 in 
Netherlands India making many excursions on Java and 
joined an expedition to Djambi for the collection of paleo- 


botanical material. .At Buitenzorg and Tjibodas he occu- 
riied himself with an investigation upon (he internal struc- 
ture of some Polypodiaceae not yet studied. Furthermore 
he collected much material for future study of this subject 
and i>aleontoIogical material among which a collectionjof 
petrified wood from Bantam. 

Dr. B. H. Danser came in 1925 aided by tlie Buiten- 
zorg fund and dev^oled himself to taxonomic and genetic 
studies and made experiments on the hybridization of 
Stiuhytarpheta-s^wc'w^. Afterwards he remained for some 
years temporarily crrnnected with the Herbarium at Buiten- 
zorg. 

.A. J. P. Oort, a student of Utrecht who stayed eight 
momhs, until March 1925. and Mis.s D. ,Sok(,I)ragek of 
■Amsterdam I'niversity, paid a vi.sit to the Treub lalroratory. 

They used their time in the botanical garden at Buiten- 
zorg as well as in (he forest of Tjibodas (o get an insiglit 
in tropical nature. Mr. OoRi investigated in the Treub 
laboratory al.so the formatir>n and disappearance of amylum 
in leaves in connection with evai»oration. 

1926—1927 

Prof. R. Naka/.awa, mycologist of the Institute for ex- 
perimental researclies in Formosa, stayed at Buitenzorg in 
March 1926 ami made mycological investigations. 

(j. FaiR( iiii D Jr. remained from April until May 1926 and 
collected tnucli material for entomological studies. 

Prof. Dr. B. B. Marcovitcu, chief of the subtropical 
division of the Institute of applied botany at Leningrad, 
paid a visit to Buitenzorg during August and .September 
1926 making a study of tropical crops. 

Prof. K. Koi'i’t’ER i , professor of botany at the University 
of Krakow, worked at Buitenzorg from April until October 

1926 with the supi>ortot the International Education Board 
of Rockefeller Jr. He studied mainly the following [trob- 
lems: the formation of tubers by different phanerogams; 
the relation of pl.ints and ants; flie extracellular oxidizing 
ferments in the phaneroganis. 

Prof. J. W. Harms, prote.ssor of zoology at the University 
ot Tubingen, arrived witli two assistants, 12r. B. Kgoert 
and H. Fkiedkk h, early in September 1926. In the labora- 
tory for marine investigations at Batavia tliey studieil 
various subjects, a.o. the propagation of Periophthalmus 
and IVdeophlhidmus. (.)n account of ill-health Dr. Eca.KR r 
was compelled to return rather soon to Europe. Prof. 
Har.ms and Mr. Frieprich remained until March 1927; 
so did Mr. F. Weyer who came to Java in tlie end of De- 
cember 1926 to take Dr. Eca.KRi’s place. Prof. Harms in- 
vestigated further among other subjects the biological prob- 
lem.s of the coastal fauna of Java and islands off the coast; 
the morphology and physiology ot Lingula and the relation 
between the senescence and the internal secretion in apes. 

Misses 11. VAN Blommesiein and C . J. Tonkes, both 
.students of the University of Utrcclil, worked in the Treub 
laboratory from January until April 1927 and studied 
various plant families. For the same purpose they visited 
also Tjibodas for some lime. 

Dr. J. H. F. Umdc;rove and Dr. J. M. v. d. \T.erk of the 
Geological .Survey at Bandung stayed for .some lime at the 
Laboratory for marine investigations at Batavia making 
studies of coral-reefs and (he occurrence of foraminifera. 

Prof. Dr. H. Burc.eee of the lhuver,sity of Wiirzhurg in- 
vestigated from October until the end of the year 1927 differ- 
ent sapropliytes and found the occurrence of a symbiosis of 
orchids with bacteria beside tiic mycorrhiza, both symbionts 
inhabiting different or the same organs of the plant. Re- 
searches in Plurope will elucidate the physiological relation 
between symbionts and higher iffanls. Also various Hepali- 
cae were collected for genetical researches. 

1927—1928 

Dr. G. L. Funke, teacher at the gymnasium of Schiedam, 
aided by the Buitenzorg fund, studied from November 

1927 until March 1928 the biology and anatomy of leaf- 
shedding Leguminosae and the anatomy of different families 
of lianas. He made observations on the longitudinal growth 
of climbing Araceae, the leaf joints of various plants, 
heterophylly of Pipcraceae, and investigated the physiologi- 
cal characters of two different races of Aspergillus oryzae. 

Prof. Dr. H. Kniei* of the University of Berlin was en- 
abled by the German troi)ical fund for botanists to work in 
Buitenzorg for live momhs, from November 1927 until 
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March 1^28. The following researches were made by him;- 
the propagation of riiylophthora Itibni, especially the rela- 
tion between the mode of life on Certain host-plants and 
the formation of zygotes; the sexuality of tlie Auricularia- 
ceae; further he occupied liimself with lire culture of Java- 
nese water fun^i (SaproleKuiaceae and Blast ocladiaceae), of 
Tuhisiiiila, the pure culture of rstilaitineae and searclied 
for the conditions by which copulation is achieved; the 
isolation of both tfie components of the Hymenolichens; 
moreover, he investiKated the conditions of germination of 
seeds of cosmopolitan plants, especially of weeds. 

Miss Or. M. Zt i-.r/KU of the (iovernment Health Deirart- 
inent at Berlin stayed from April until May l‘r28 in the 
laboratory at Builen/oi k si udying the occurrence of prot o/oa 
in plants, cliietly those in latex-containinn plants. 

1928—1929 

Prof. Dr. II. VON (ii i ritNBKKO of the Dniversity of 
Rostock arrived in November 1'>28 and remained until 
March I'D't. The oliject of his researches was to ascertain 
both (luautitatively and iiiialitatively the assimilation of 
tropical i)Iatits. Time, however, jitoved to be too short to 
solve this extensive problem s.itisfactorily, so the assiittila- 
tion of a few types only could be determined and material 
for future researches could be collected. Another subject 
studied by him was the inflore.scence and the llowers of 
Zinfjibcraceae. Gesneriaceae. .\raceae a.o., especially in 
view of the secretion of water. Kurther studies were made 
on the develoimiental history of the leaf-lips of Dioscorca 
and Smilax species, mycorrhi/.ae. cylolotty and develop- 
ment of the arillus. the mechanism of the openinn of fruits. 
rteotroiMsm of the roots of orchids, hydalhodes of ferns, fun- 
rjous yalls. and phanerogamous fiarasites. Kor all these in- 
vestigations much material has been brought togetirer. 

Btr)f. Dr. K\v.\n RoRinA of the I'niversity of Kyoto, 
Jairan, after attending the Fourth Pacilic .Science Congress 
worked for some two weeks. June 1'22'i. in the Treub labora- 
tory. He investigated the transpiration of cut leaves ot 
epiphytes. 

Prof. Dr. A. Thienemann of the Hydrobiological station 
at Plon (Holstein). Prof. Dr. F. Rtn inkk of the Hydrolho- 
logical station at Dunz (Austria). Prof. Dr. 11. J. Fei eruukn 
of the Zoological institute of the I'niversity at Munster, 
remained in Netherlands India from .Sei>teniber 1928 until 
the end of July 1929. The aim of their voyage was the 
limnological research of the tropics. Besides Java also 
Sumatra and Bali were visited. The brimks and ponds of 
the Botanical Garden and the lake of Tjigombong were in- 
vestigated in tlie first i)lace. llieii different lakes in Ivast 
Java in the neighbourhood of the Lamongan were the next 
objects and further those of Sarangan and Ngebel. The 
conditions of life, the cliemical compo.sition. tlie temi»era- 
ture. the sedimentation and the life-history of the organisms 
occurring in the lakes, rivers, brooks and springs in Java. 
.Sumatra and Bali were simlied. .\ more exact examination 
and preparation of the material collected at the various 
localities took place in the Treub laboratory. 

On the occasion of the Foutth Pacific .Science (Congress 
held in May 1929 in Java the Laboratory for marine investi- 
gations at Batavia was visited by many members of the said 
congress. 

Dr. Th. MoR tENsEN of the Zoological museum of Copen 
hagen stayed before the congress a feu weeks on the island 
of Onrust and occupied himself with the culture and study 
of echinoderm larvae. 

Dr. ll. Bust MMA from la-yden performed some investiga- 
tions alter the congress during a month on reef corals while 
awaiting the departure of the .Snellius expedition. 

1929—1930 

Dr. D, Stocker from Bremerhaven studied from October 
1929 until .March 19J0 the a.ssimilation and evaporation of 
sun- and shade-leaves and some herbs. In connection liere- 
wilh an investigation was made upon the variation in the 
carbon dioxide content of the air at Buiten/.org and Tjibodas. 
Further a number ot e.xcursions were made to obtain a gen- 
eral survey of the iilant-geography and associations in the 
tropics. 

Dr. G. KjEi-EtiERt. from Lidkdiiing, Sweden, used in 
.April 193t) a work-table in the Treub laboratory having 
spent about the wliole year before in Celebes (o study the 
flora of that island. 


Fr. Vickdoorn of Utrecht remained from April until 
.September 10.1(1 and collecti'cl in Java and Sumatra various 
bryophytes especially in view of the revision ami study of 
the variability of the Fnillaniaceae and LijeuMeaccae. 

1930 — 1931 

Prof. |.)r. G. Bi.tM from h'reilmrg (Switzerland) stayed 
from .August 1930 until Maicli I'Dl in Java and investigated 
.It Buiten/.org the suction force, the evaporation and os- 
motic pressure of a great many tropical jdants. 

I’rof. Dr. O. Renner, professoral the University of Jena, 
studied during his slay from November 1930 until March 
1931 the water intake of eiiiphytic algae, mosses, lichens and 
ferns; the t ransportation of water by aerial roots; the liiology 
of fern sporangia; the wax glands oi I'itus visited tiy ants. 

Prof. Dr. A. Frnst from Zilrich visited Java from Novem- 
ber 1930 until March 1931. 1 le investigated the pollination 
and fertilization of heterostylous Rubiaceae in connection 
with Ids tormcr rcscarclics on the same suhjcct. h’urthet 
he examined tlu‘ frnctihration of i'aulfrpa species discovered 
by him for the first lime in tropical lornis of this genus. Ik- 
collected also mueh material tor cmbryological and cytolo 
ical rescarchesof parasites and sapropliytes to be worked out 
after his return to Furopc. In connection with bis visit to 
Krakatau 25 years earlier lie made anew a tiiii to this island. 

.Mrs. I9r. M. Icrnsi-.Si iiwar/i:sha( n worked together 
with her husband and made herself a large colhictiun of cy- 
tological material, especially of palms, and cuUuted hetero- 
sporic mosses. 

.Miss Dr. B. Poi.AK from .\nisterdam, sent out by the 
Buitenzorg fund, stayed from h'ebniary 1930 until June 
1931. Tlie chief aim of her visit was to get an insight into 
the problem of the form.it ion of peat in tlie tropics. Besitles 
different localities in Java, tlie forest swamps in .‘sumalia 
and Borneo were visited. 

Miss K. Grace Wmiie from Wilson College, Uhamhers- 
bnrg, Pa. (U..S..A.). stayed only a short time, March- .Atuil 
1 93 1 , at the Laboratory for marine investigations at Batavia 
making compatalive anatomical studies of the Plagiosiotnes. 

Miss Dr. .A. G. Stokey, professor of botany at South Had 
ley. Mass. (U..S..A.), worked in the Bolaidcal lalioralory 
from May until July 1931. She studied the germination of 
lorn spores and the development oi tlie prothallia espeeially 
those of representatives of more inimitive families. 

Prof. Dr. R. Boi u.i.enne, director of the Botanical in 
stitute at laegc (Belgium) and .Mrs. M. Boi'll.LENNE re- 
mained from .April until November 1931. Prof. llofiL- 
EKNNE devoted himself mainly to the study of the interna 
and external factors infiueru:ing the formation ot roofs. 

Mrs. BciuiLl.t.NNE iierlormed in collaboralion with Dr. 
Kooliia.as, chief of the Pliylochcniical laboratory, some 
researches on the toxicity of the seeds of IPnhyrrhizus and 
of rotenone, the active principle of the Derris root. 

Dr. M. (,)(.Ai'A from Tokyo spent his lime, August — 
November 1931. chiefly in collecting Javanese ferns. 

Dr. (A .A. Gehi.sen, formerly a German idanter in Java, 
stayed only a short time at Buitenzorg, Septenilier — 
November 1931. examining the lotniation of roots in in- 
verse cuttings. 

Miss J. Collier of the Deparlmenl of Tropical Medicine 
at Boston worked for some weeks in 1931 in the Zoological 
Museum investigating the occurrence of protozoa in Hie 
intestines of termites and cockroaches in connection with 
the digestion of cellulose. 

1931 — 1932 

Miss Dr. L. It. van Lummel stayed from March 1931 tiiilil 
Dclober 1932 on the island of Uniiist and gatliercd 
observations on the peiioilical appi-arancc of luminous 
worms and on the disapiiearance of algae in corals by dark- 
ne.ss in connection w'itb the significance of tlicse algae as 
symbionts of the corals. 

Prof. R. Kolkwitz from Berlin remained from October 
1931 until March 1932 in Java slaying more than tlircc 
months at Tjibodas. He occufiied himself with a study of 
the algal flora of the water in connection with its mineraliza- 
tion; of atmopbylic algae of the virgin forest and of marine 
micro-algae. 

Prof. R. WoLiERLcK, professor of zoology at the Univer- 
sity 111 Leipzig, came to Buitenzorg after his voyage to 
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North (>lebc8 and the Sandhi and Talaud arrliiptdaKo for a 
short time, July 10.^2, preparing for a trip to Central Ce- 
lebes. He paid also special attention to the plankton «)f the 
ponds in the Botanical Garden. 

Mi.ss Dr. A. Ki.kinuuon te of the Laboratory for technical 
botany at Delft came for the Riiitenzorn fund and remained 
from April until AuKUst 19.32. In the Treub laboratory she 
examined the formation of latex in //ercrt cuttings. Further 
she travelled in Java to oljlain an idea of the llora as well as 
of the work of the experiment stations, the different crops 
and some technical businesses. 

Prof. Dr. 1’. Mktzner, professor of botany at Cireifswald. 
worked at BuitenzorK from September 1932 until January 
I93t and studied tlic sleepinR movements of different trop- 
ical plants and non-tropical ones under tropical conditions. 
Moreover, he occupied himself with a study of epii)hyllous 
mosses and lichens and the anatomy of dorsiventral aerial 
roots. 

1933—1934 

I'rof.OuANO Te Yio. professor of zoology at the Uttiversity 
of IVipinK, spent some weeks, June July 1933, at BuitenzorR 
collcctiiiR material for the Natural History Museum ;it 
PeiiiiriK. 

Prof. M. Roeknukk of the .\nrienltural t'ollene at 
Bonn-Popi)elsdorl visited BmtenzorR for a second time 
from AuKUSt 1933 until February 1934. His first visit took 
place in 1906 1907. On this occasion he studied the de- 

pendence of the Lorantliaceue upon their host-plants, tlie 
physiology ot the germination of these parasites ;ind the 
sexual ratio of Curiia l^apaya. He made a long journey in 
Java, to the Celebes and Moluccas in order to get ac(iuainte<i 
with the different fornis ol vegetatifui and the various croi)s. 

Dr. F. A. .'^iiiM'-Kt from Freiburg (B.ivaria) st.ived at 
Biiitenzorg at the same time as Prof. Koeknicke. The pur- 
jiosc of his vi.sit was the study of mimicry and protective col- 


ours in tropical animals. Many peculiar examples could be 
observed and pictured, mucli material also for ftiture investi- 
gation being brought along. 

IvAR Elvers, botanist fron; the I 'niversity of .Stockholm, 
occupied himself during his stay from December 1933 until 
Ajiril 1934 with the collection of njaterial for cytological and 
embryological researches especially of Annonaceae and 
Myristicaceae. 

Prof. ('. F. McCUiNG. director of the Zoological labora- 
tory of the I’niversity of Pennsylvania, paid a sliorl visit to 
Buitenzorg, in July 1934, having remained a year in Japan 
as visiting professor at d'okyo. He brought together cyto- 
logical material of grasshoppers for the .study of the relatiorr 
betweerr the [trojrerties of the germ cells ami those of the 
organisms develoiring from them. 

Miss Th. FKfi.vioNr of the Institute Pasteur at Lille 
worked in the I'reub laboratory for a fr'w weeks. Novent- 
ber — Dcceridier 1934. after a voyage through California in- 
vestigatiirg rnycorthiza in C itrus. 

Idr. SiEiN.MANN, formerly connected with the Tea Ex- 
ireriment Station at Buitenzorg, stayetl as a guest in the 
laboratory during 1933 and 1934. Besides an extensive 
study of platrts and animals dejricted on ancient Hindu 
monuments in Java he made also investigations iiiion the 
maturation of tropical fruits, especially the occurrence of 
acet.ddehyd; on the mycorrlii/a in Java in connection with 
t he occur rerice of Kluzoitouta halaiuoUr, on adulterations 
.ind suri-ogales of tea. making further some ecological oh 
servations otr i)hytoidankton in certain fresh-water lakes. 

A work-table in the laboratory w'as also put at the dis 
posal of Dt. A. Rani during 1934 after his retirement. He 
spent his tiirre in culturing various termite fungi and the 
pure culture of I’stilagineae on rice and the witches’ broom 
of Mcluslotna mahilnilhrirum-, furthermore he made an inves- 
tigation of the fructilication of a cleistogamous i)lant, 

( I lion (I laurtfoliu. 
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For nearly a ta ntury phy.sieians in tlie Nether- 
lands Fast Indies have been interestt'd in l)(>ri- 
beri. Important contributions whieli ultimately 
solved the beri-beri problem havt* appeared in 
the “ Geneeskundij^ rijdschrift voor Netler- 
landsch-Indie” (Netherlands Indies Medical 
Journal). The first of these articles was pub- 
lished shortly after this Journal was established in 
1851. From the arlicics it appears that as far 
back as 1854 beri-beri in the Netherlands Fast 
Indies was considered to be a “cosmic tlisease,” a 
h\ l)rid of febris interniittens and ty phoid fever. 
Between 1860 and 1870 some clinicians saw an 
intimate kinship between the disease and rheuma- 
toid arthritis, and warmly rccommemled massaj^e 
as an effect ive cure. During the same period, dis- 
cussions regarding the relationship of beri-beri 
with kidney disease and with pernicious anemia 
took place, and the possibility that an inflamma- 
tion of the spinal meninges might underlie the 
heri-beri syndrome was considered. 


* The Editors of "Science and Scientists in the Nether- 
lands Indies” are under great obligation to Dr. 1. Snapper, 
who kindly translated, condensed, and edited the authors’ 
Report of 193X to the Ix'ague of Nation.s (Health Organiza- 
tion, Technical ( 'omtiiission. i)tJ. 33. 1938). 


In 1880 it yvas pointed out in the Dutch litera- 
ture that tlietary influenn-s might be resj)onsible. 
One author yvas ol the- opinion that beri-l)i‘ri was 
due to drit'd fish imported from C'hiiia, wliile 
other elinicians stressed their c.\peri(‘nee that the 
beri-beri patient recovered quickly when given a 
European diet, a fart yvhieh led tliem to belic've 
that lack of proteins and fats yvas the main ( ausa- 
tive factor. Soon, how('ver, interest in the possi- 
bilities of the nutritional etiology of heri-beri 
waned, and most authors devoted their attention 
to possible biological factors, d'lie theory that 
intestinal worms, especially Trichuris tritiiiuris 
and A ncylostoma duodcnalc, might cause beri-hcri 
was advanced and soon forgotten. About 1882 
the possibility that tlu' disease might be due to a 
miasmatic infection was fret'ly discussed. 

In view of the paucity of results aehic'Ved in 
coml)ating beri-beri yvhieh was raging among the 
troops on active service in Achin, the govt'rnnu nt 
tlecided to stuid the biochemist I^FKI'.i.uakino and 
the neurologist VViNKi.ivR from Holland to the 
Indies to study the problem. Fijkman, a young 
medical ofticer of the Netherlands Indies Army, 
was appointed assistant to these scientists. Act- 
ing as a ('ommittee, they' “isolated’' in 1887 a 
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special micrococ cus as 1 he causat i v'c organism and 
advised careful disinfection of all objects with 
which the l)erid)eri [patient had come in contact. 
On the authority of these scientists the infectious 
character of beri-beri remained an accepted 
theory for sev'eral years. 

Fhere were, how ever, a bwv dissenting opinions. 
One was defended, around 1887, with great fervor 
by VAN OiKRHN, a i)ract icing physician in Am- 
sterdam who had never been in the Netherlands 
East Indies and had never had any personal ex- 
perience with beri-lieri. He decided, after a criti- 
cal historical survev of the literature, that the dis- 
ease developed when peo|)le were fed on white 
milled rice. .Mt hough wrong in his cotitention 
that milled rice contained a toxic substance, his 
therapy was correct. He concluded Irom his 
study of th(' lit(‘ratnre that bc'ri-lu-ri does not 
occur as Imig as tin- natives eat hand-pounded 
rice, “gabah,” and that patients having the 
disease rapidly improve when fed with galtah. 
Unfortunately van Dikri.n was no (experimenter 
and had to found his theory by interpretations of 
the investigations of others. His correct con- 
clusions as to therapy vveri' si'veiA'ly criticized by 
the infectionists. In the ensuing battle of opin- 
ions, VAN Dikrkn not only attackt'd the latter 
but for many years continued to defend his toxin 
theory against the new discovaery that l)eri-beri 
was a deficiency disease. ( 'onsecpieiUly, it is 
often forgotten that van 1 )ii;ri;n’s theraiieutic 
solution of the beri-beri problem was sound, al- 
though his theory as to etiology was fallacious. 

'I'here wana* very few other authors who re- 
jected thi' infection theory. Ik^twcen 1898 and 
1896 it was generally accepted that acute beri- 
beri, (^specially, was highly contagious. de- 

.structive effect of methylene blue on l)eri-l)eri 
bacteria was carefully described and various 
reiiK-dies, such as bapatjeda (.Scaevola kocmigh) 
and diuretin, were recomimnided for the disease. 

Eijk.vian, in tht; meantime, had been appointed 
director of the newly establislual l.aboratory for 
Pathological y\natomy and Bacteriology at 
WeltevTeden after the departure of Pi' kci.haking 
and WiNKLiCR. During the jieriod of controver.sy 
between the supporters of the infec'tion theory, 
those of the toxin theory, and the few who as- 
sumed that malnutrition was a partial cause of 
beri-beri, he energetically continued investigat- 
ing the cause of the disease. In an article written 
in 1889 he coiu luded that, although no grounds 
exisltal for abandoning tlu* infection theory, 
neither could any positive arguments be ad- 
vanced in its favor. 

In the following year appeared his well-known 
work on polyneuritis gallinarnm and beri-beri, 
in which he drew attention to the great similari- 
ties and relatively small differences (even from 
the histohjgical point (d view) between chicken 
polyneuritis and human beri-beri. Carefully, 
step by step, he built up his dietary deficiency 
theory. In this classical publication he writes 
cautiously, “At the present time no facts are 
known wliich compel us to connect beri-beri with 
the diet as directly as wanild appear to be the case 
with chicken polyneuritis.” IvtjKMAN’s investi- 
gations were interrupted by illness, Init in 1891 
he resumed his work and showed that beri-beri 
in prisons was not caused by faulty drinking 
water. In 1892 he published a follow-up of his 
article on chicken polyneuritis, dealing at greater 
length with the pathological aspects of the 
disease. 

In 1894 Grijns, who was to become one of the 


out.standing defenders of Eijkman’s theories, 
was attached to the Laboratory for Pathological 
Anatomy and Ikicteriology at W(‘ltevr(‘den. 

In 1896 Eijkman again drew attention to pol- 
i.shed rict* as a cause of chicken polyneuritis. 
However, he then still assumed that a “poison” 
present in starch was tlu' causative factor and 
that there want* in or lU'ar tlu* rice husk one or 
more sub.stances which lU'Utralized or dc^stroyed 
the “poison.” According to him, the.se “ pro- 
tt"Ctiv(‘ substances” (later known as vitamins) 
occurred not only in the husks of rice, but also in 
other foodstutTs, such as meat. He considered 
that the “poison” was not pre-e.\istent in the 
milk'd rice, but a.ssumed that it might be formed 
during passage through tlu' digestive tract. 
Though he thought that the differences between 
the symptoms of human beri-lx'ri and those of 
chicki'ii polyneuritis were great, he ck'arly 
pointc'd out that his observations and the results 
of his investigations might be of ust' in reva'.ding 
the cause of human beri-beri. 

Eijkman'.s experiments in the Netherlands 
Indies were' interrui)ted when, in March 1896, 
he w«is obliged to go to the Netherlands on sick 
k'ave. In 1898, while profes.sor of l)acteriology 
and public health at the EiuN'ersily of Utn'cht, 
he was still (jccupied with the experiments he had 
started in the Indies. In an article on beri-beri 
and diet, which in some ways ma>' be regardc'd 
as the conclusion of his work in the Batavia 
Lal)oratory, he emphasized his theory that beri- 
beri was not caused by rice alone, as was com- 
monly supposed, but also by sago, lb' tlu'refore 
recommended that the main food in prisons 
should l)e unmilled rice. 

Notwithstanding the numerous fe\'ers(‘S he had 
experienced during his career in the Indies, 
partly because of unsatisfactory lu'alth, Iujkman 
built up his tlu'ory indefat igably and with ut- 
most caution, basing his ideas on the results of 
his own obser\ations and experiments rather 
than upon |)lausible hypotheses. In this resiaci 
he stood far al>ove most of his contemi)oraries. 

EtJKMAN was succeeded in the laboratory at 
Weltevreden by Koi.i., with whom Ghijns now 
bt;came associated. Gkijns continued Eijkman’s 
experiments and, on the basis of his (jwm observa- 
tions, promptly denied the production of a spt'cific 
beri-beri toxin. This was a furtlu'r st(‘p in the 
direction of the dietary deficiency theory. How- 
e\er, it was many years before Eijkman gava? up 
his theory that beri-l)eri toxin was productai from 
carbohydrates and was neutralized by the pro- 
tective substances in fooilsfulTs. 

In 1897 V(jRDKRMAN, who had been of great 
servic(‘ to nu'dical science in other fiehls, pub- 
lished an excellent report showing clinical e\'i- 
dcnccthat the use of polished rii easthe i)rinci])al 
article of human diet was followed !)>• beri-beri, 
and that the substitution of unmilled rice caused 
the disease to disappear. Eijkman recognized 
the significance of Vordi:rman’s clinical results 
in the light of his own ol)S(?r\ at ions on chicken 
polyneuritis. However, the conclusions of lUjK- 
MANand V'oknitRMAN were not generally accepted 
and xarious investigators ad\'anced objections. 

Van (ioRKi .vi criticizc'd the methods VhiRiucR- 
MAN had used in his investigations of the di(*ts of 
prisoners. He refused to admit a connection be- 
tween Eijk.man’s polyneuritis experiments and 
beri-beri, and canitinued to support the infection 
theory. Gravknsticin, although refusing to go 
beyond admitting that a better diet had a bene- 
ficial inlluenci' on the course of the diseast', was 
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ablf to show a clear connection between diet and 
beri-b(‘ri during an outljrealc of the disease in the 
island of 'J'itawaai. Grfjns' expc'riinents, which 
showed that the inunj^t) bean (katjang idjo) act<‘d 
as a i)reventive and as a nanedy for chicktai poly- 
neuritis, failed to convince the opponents of the 
liietary theory; and in 1900 van dkk S( hki-ik, an 
(Xpert on tropical nualicine, declared that, in 
many cases, diet could not account for tlu' pres- 
ence of beri-b(*ri. 

In spit(‘ oi the differint; oi)inions ol other inves- 
tigators (ikijNS continued his research. In 1901 
he announct'd that chicken polyneuritis v\as not 
caused by a deficiency of proteins or salts, that 
tresh polished rice Cfjuld produce beri-beri just as 
surely as polished rice vvInVh had Ixaui .stored for a 
lon^ time, that the fatty substanci's of the rice 
tailed to jn'event polyneuritis, and that the suit 
stances in rice husks which prevent polyneuritis 
were mostly lost or destroyed in the usual process 
(j 1 converting .i>abah (threshed but induisked rici*) 
into iKiIished rice. Finally, he conlinm-d his 
torni(‘r conclusion that some kinds of legumes 
(katjany) had a curative effect on chicken pol\ 
neuritis. I’ urt hernion-, he asserted that polv 
neuritis ^^allitlarunl was not due to any form of 
starch. Here he disaKnaal with ICijkman, who 
at tlu' time still maintaimal th.it toxic substances 
probai)ly wiae formed in tlu' intestint's from 
special khids of starch. Ghjjn.s did not consider 
it necessary to assume the presence or the produc- 
tion (jf a t(J.\in presumed to l)e neutralized b\' the 
‘‘ protect i\e” substance. 

Alter two decades oi lix'ely contro\ers\' (1880 
1900), the supporters ol \ arious theories as to the 
etiology of beri-beri appear to have buri<‘d the 
hatchet temporarily, and pulilieations on the 
cause ol the disease became infre<[uent. One 
writer in iOO.l attril.uted the various manifesta- 
tions ol l.)eri-beri to poisoning by oxalic acid and 
certain organic substances which he thought W(‘re 
produced by fungi in the intestines. \ an 
(tOKKiM in 1904, alter another survey of the 
current state ol the beri-beri (pjestion, ai)parently 
->till championed the infeition theory. 

Interest in the beri-beri problem nwived aft«‘r 
1905, and both Fijkman'.s and Grijns’ opinions 
apiH-ar to have gained ground steadily. 4'he in- 
fection theory receded into the background, and 
the dehcieiicy tln'ory acfiuiretl more and more 
adherents, partly in consequence of llri.snoM' 
Por’s expi'rimeiits (1906-1907) which showi*d 
that (jRlj.N.s’ oliservations on the use ol katjang 
idj() in chicken pcjlyiumritis held good for human 
bmi-beri. Ihis conclusion .soon aflerwarils was 
borne out by other findings, similarly based on 
observatitms ol pri.soiu'is sullering from beri-beri. 

An article by J)onaih and .Si‘Kcv ron the jm)- 
tective action ol v'arious legumes and seisls of the 
Indies conlirmed, in the main, (ikijNs’and Ht'i.s- 
iloFF Pol’.s investigations. 4 he same conclu- 
sion was reached by Janskn in connection with 
other f(.)odstulfs rich in vitamin Bi. 

rile i:onnection between polyneuritis galli- 
narum and lieri-lieri gradually bi'caine more iw i- 
dent as Ilt'L.snorF Pol’s observations on the 
ellects ol aqueous extracts of katjang idjo 
in cases ol Imm.m beri-lieri were conlirmed 
!)}■ Gkijn.s and Kii.wir of Joni.f. .At (his 
sl.ige, hajKMAx’s iheor\- (as aniplilied by 
GiKijns, lli LsiioFF Pot., KiFWiT OF J()N(;f, and 
others) that beri-beri is c.iu.sed by dietary defi- 
ciency was generally aciepted, but even FljK- 
man’s colleagues disagreed <d)out se\ eral details. 

In 191 1, Grijns tried without sm'cess to i.solate 


the active principle of pee husks (dedek). His 
lailure is not surprising in \iew of the limited 
facilities and methods at his disposal. He was, 
however, able to show that the anti-neuritic 
princi()al in rice bran was not, as was frequently 
supposed, c.g. by SciiAi mann, made up of or- 
ganic phosphorus compounds. 

Hu -SIIOFF Pot, ('ontested once again the opin- 
ion that pol\ neurit is gallinarum v\as actualK 
a torm of “ ner\ c-starvation ” due to a deficiency 
of ct'rtain indispensablt* substances, either phos- 
phorus or other compounds as yet unknown. 1 le 
recalled earlier theories and, by feeding cocks 
with fermented Ixiiled or unboiled rice, attempted 
again to discover whethi'r micro-organisms or 
toxins might be responsible for chicken poly- 
neuritis. He failed to reach any definite conclu- 
sions, finding onl>’ that lermented rice which 
subsc“<[uently had been washed would cause poly- 
neuritis more readily than while rice which had 
been processed in the ordinary manner. Neither 
ferniimted rice water nor the org.anisms which 
liroduced the fermentati(tn made the birds more 
susceptible to the disease. 

(iKljNS, in another article, pointed out that 
Hi:i..shuff Poi.'.s extieriments in no w;iy contra- 
dicted tile “ ner\'e-starvalion ” hypothesis, even 
(hough nothing definite (ould as yet lie statixl 
concerning the substance lacking in the ner\es. 

Grijns |)ersisted in his opinion that some diet- 
ary di'liciimcy, and not a microlic, was iirobably 
the factor underlying both polyneuritis and beri- 
lieri. At (hes<inie time hajKMW drew attent ion 
(o (he difficull it‘s connect ed with (he exiilanalion 
of t he .qiparent cures of jiigeon polyneuritis In 
KCl, \a('l. and other substances. 

After Fi nk had introduced the notion of \ita- 
mins, the idi-a of “ protect i\ e” sulistances gradu- 
ally i)ecame familiar, and the theory of an un- 
balanced diet as the cause of i)olyneuritis galli- 
narum and beri-bi'ii gained new ground. 

In 1916 ICijKM.VN was able to exi)lain certain 
sym|)toms (concerned with inanition, I'tc.) which 
until thim had been obscure, and which Hi i.siluFF 
pot- and others had ci(e<l as e\dd(mce against the 
“nerve-starvation” (now modernized under the 
naiiK' “vitamin deticieiuw' ”) theor>'. Phis was a 
great step forward, and thenceforth, in the 
Netherlands Faist Indies, beri-beri research and 
the study of \'itamins were closel)’ linkixl. 

Ill the mi'antime, clinical eviihmce indiiating 
till' relationshi[) betweem beri-beri and milled rice 
had increased rapidly. In 1911 and in 1915 
Studies of beri-beri among miners at Billiton, 
made over the piireding fifty-year [leriod, dem- 
onstrated that a clear connection existed between 
beri-beri and the consumption ol [iroces.sed rice. 
At the same time, .Sciii FFNFR and Kta nfn pub- 
lished a scholarly and well-documented article in 
defense ol unhusked and parboiled rii e. 

In 1916. tether authors rej)orti‘d that the use of 
uidiuski'd, unmilled rici; and katjang idjo was 
effccti\e in curing beii-lieri in Javanese coolies 
on the I’kist ('oast of Sumatra, and that a diet of 
husked, unmilled rice, in place of polished rice, 
previmted the occurrence of the diseasic Good 
results also wm'e i^ibtained in .Sinalxing by chang- 
ing the diet of 8()() hiri'd coolies. In lialikiiapan, 
a diet of husked, uiimilled rice mi.xed with pol- 
isheil rice, and as much katjang idjo as [xissibh- 
in additional dishes, proveil to be successful. 

In 1918 it was pointed out that, while the vita- 
min deficiency theory was usually an adequate 
explanation of the occurrence of beri-beri, there 
were ca.ses in which the vitamin deficiency theory 
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aloiu* appart'iitly was insurticirnt to account for 
the (lis<‘as(‘, as in the outbreak in Achin in 1897. 
rile assumption that other complicatinji factors 
must be present continues to be accepti'd at the 
present time, and some factors in the etiolojjy of 
beri-beri are still obscure. 

At the same time, in a detailed report on the 
advantages and disadvantages of husked, un- 
milled rice as compared with polished rice, chloro- 
form and carl)on ti trachloridi' wert' recommended 
as preservatives for the unmilhal kind. 'The IMh. 
method lor the detertnination of the beri-bt'ii 
preventing properties ot riee was found to be un- 
satisfactory, and a better method, based on the 
dry weight of the alcoholic extract of rice, was 
proposed. 

It was (‘mphasiz(‘d that washing and steaming 
would deprive rice of its In-ri-bori preventing 
projierties, f.act which has since become gen 
erally recognized. During the following yt'ars, 
Jansen succeeded in perfecting a biological 
techniiiue that enable<l him, by nuxins of animal 
exj)erinieuts, to ('stimate the vitamin H| content 
not only of drdek .uul dedek extracts, but also of 
riee. 

Notwithstanding the gooil results obtained 
w ith husked, unmilled ric(' as a means of prevent- 
ing l)eri-beri, the use of this kind of rice in the 
army was temporarily abolished for technical 
and tactical re.asons. .As might have l)een ex- 
pectetl, Kjjkman at once oppo.s(*d (h(“ move, lie 
was of the opinion that polished rice, together 
with wholesome additional kxul, wouhl not con- 
stitute for the javam‘S(\ w host- staph- food is rice, 
a type of diet that would prevent l>eri-l)eri. He 
therefore predicted that the dis<ase would bioak 
out, and his prediction proved to be correct. 
In 1921 and 1922, the number of beri-beri cases 
in the arm\' had increased considerably, but a re- 
turn to a diet of unniilled rice with an ade(|uate 
IbO;, ( onlent ha<l an immediate benehci.il effect. 
Nowada\s the techni(|ue of nutrition has pro- 
gressed to such an extent that, since 198,1, the 
army in Java has again returned to a diet of pol- 
ished rice, together with adoitional foo<l of es- 
pecially good qualitw apparent l\ without any 
liarmful effects, though such a diet is not the 
cheap'est kind. 

Sriit'l F M'.K entirely agreed with Eijkman, but 
at the same time he pointed out that husked, 
unmilled rice might be replaced by j)artially- 
[xdished rice which not cmly still contained an 
adc-cpiate amount of vitamin H, that could be 
as.sessed by means of the test, but also had 
a much more attractive appearance. Kop pub- 
lidu-d a shcat report in 1920 in which lu- main- 
tained, contraiy to C UK k’s and Hi me’s statc-- 
meiits, that properly boiled potatoes contain a 
consideral)le ([uantity of vitamin lb, and accord- 
ingly he recommenoed that they be made the 
staple food for the army. His cipinion was cor- 
rect, prov ided the pcjfatoe.s wc-re [rroperly boiled, 
i.e. not boiled too long or boiled down. His 
rc-commeiiciat ion that boiled j^otatoes be made a 
staple food for the army was all right for that 
part of the army which would eat boiled pota- 
toes; Init as lor the native troops, it was obvi- 
ously an a priori impossibility, in view of (heir 
cu.->toms, tcj get tliem to eat pretatoes as their 
main focal in place cd rice. 

De Ra.vdi in 1921 and Biji.mkk in 1924, during 
New Guinea expeditions, demonstrated the im- 
portance of a cliet that would preve nt beri-beri. 

I he F.K.A.T.M. Congress, held in 'I'olvyo in 
1924, concluded that beri-beri must be included 


among preventable diseasc-s. Dr; Langen in 
various reports pennted out that, as husked, un- 
milled rice was not suited for transport and stor 
age, gabah (threshed rice) would be- much belter 
adapted for these- purposc-s. His proposal to 
utilize the- finest de-dek (bc-katoc-I), wliich is very 
rich in vitamins, involvc-d practical clifficultii-s 
that have not be-en ova-rconic- coinplc-tely even at 
the present time-. 

Aft(-r the- fundamental work of Eijkman and 
Grijns had laid (lu- loundations tor the recogni- 
tion of lu-ri lu-ri as a vitamin deficiency disease 
and the clinical proof had bc-c-n furnished bv 
physicians of tlu- Nc-therlands ICist Indies, an- 
otlu-r group ol scientists in the tropical Nether 
lancls succt-i-ded in isolating tlu- v itamin. J ansi n, 
alter showing that seerc-tin from gastric juice- and 
vitamin lb wc-re in no way connected, in 1920 
clescrib(-d tlu- first met hcnls ol extracting tlu- vita- 
min troni rica- husks (dedek), and cm[)hasizc-d the 
varying vitamin contc-nt of dc-dek. 

jANsi'iN usc-d a kind ctf ricc--l)ircl [Munia uuija) 
as an c-xpe-rinu-nf al animal and lonnd it much 
more- suitable- than c'oc'ks or j’'.g*“‘*ns, or the 
glatiks {Anindina oryzivorn) usc-d bv otlu-r inves- 
tigators. In 1920, he- and Mangkdi-.winoto 
showed that the- re-spiratory quotient was often 
reduced in ric(--ltirds (Java s[)arrows) c.ieficient 
in vitamin lb- 

In 192.b I ANSI, N published a detailc-d .article, 
of gre-al importimec- eve n ikjw, on the- lb content 
ol it large- nuinbe-r ol Indian loocistulls. In 1924. 
lu-showe-cl that the- e'onte-nts c)f vitamins A and lb 
and of e-nzynies and jirole-ins was as great in 
hundre-d-ye-ar-old rice- from Koiintji (Sumatra) 
as in ordinary rice. He- also indicate-cl how to 
Itrepare-, for various kinds of “State Itoarde-rs," 
ne-w die-ts that we-rc- more- a[)pc-tizing, more nutri 
live-, and cheaper, with the rc-sull that ove-r a 
million guilde-rs was save-d annutdly on prison 
die-ts alone-, a possil)ilit>' that so far had bee-n 
insuflicie-nt ly appre-e iated. 

Latc-r, Dgn.vih and Sput v r de-te-rmined the 
vitamin B content of a large- numlu-r Cif food 
stufTs, including boile-d milk, katjang bogor, and 
katjang idjo. A detailecl inve-stigation c.l the 
biological value- of prote ins and cd the vitamin 
.A, B|, and lb content of frt-sh, boiled, sttlfc-d, and 
drie-(l fish was carrie-d out by van Vei:n. He also 
deterrniru'd the- lb content of a large- numbe-r ol 
important foodstuffs consume-d by the popula- 
tion, the- army, and prisone rs, l lu- assays wc-re 
carried cjut on maize, sago, cassava, katjang idjo, 
katjang nu-rah, katjang ke-delee, etc. 1 heir 
vitamin content was e-xpre-sse-d in International 
( nits, to facilitate- the ealculation of rations. 

Finally J ANSEN and Donath suce-eeded in i.so 
lating vitamin lb in erystalline- although, as was 
late-r shown, not che-mically pure- form. I heir 
tests we-re confirme-el by ElJKMAN. At first, the- 
action ol tlu- crystalline preparation on lie-ri-be-ri 
gave- partially disappointing results; but late-r, 
far be-lte-r re-sulfs we re- oluaine-d afte r VAN Vl-.I-N 
had succe-eded in eliminating impurities from 
the e rystalline vitamin lb. 

At last the arguments were cicjscd. It was now 
proV(-d that vitamin B], the value of which was 
first demonstrated in chic-ke-n polyneuritis, was 
also the important fae tor in case-s ol human be-ri- 
be-ri, a fact vvhicdi until tlu-n had I)ee-n assunu-d 
but not proved. In re-cognition of his fundamen- 
tal work, which maele the ele-vi-lopment of mcjdern 
conea-pts of vitamins possible-, ElJKMAN was 
awareied the- Nobe-1 Brize- in 1929. He- clic-d in 
I9.J0. 
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I. LI rri:A/()iu; a^d doctoh TRiajp> (1895-%)* 


On a i)caiitiiiil si)iiii^ morning I walked into 
the flaiihury Mijlani(<d Institute in ('..iioa. Its 
director, I’rolessor Ol io I'i.n/k,, was anxious 
lor me to niict a youiiL; lellow named Rapi'S 
wlu» worked in his laboratory, because Rapps 
exfx-cted to ^O out to JaN'-J in the near future. 
I'his yoiinj; man liad just ('ome throuydi a hor 
rible experience. While on his honeymoon, he 
and his bride had stayed iti a hotel lighted by 
Uas. It was Rapps’ first experience witli il- 
luminatin]i> ^as, and he had l)lowii out the lii;ht. 
flis jioor bride was as])hyxiati“d and he himself 
barely escaped death. 1 mention this as |)artial 
e.xpla nation ol certain incidents which oix urred 
when he reached Ruitenzor^. 

d'he great day finally arrived and I sailed off 
for java undiT Doctor d'Ri-.i’B’s chaix-ronage on 
a boat of the Netlunlaiifls-lndia Racket Hoat 
( Omp.iny. 

1 hat trip to Ja\a in the nineties held niori' of 
interest than any ocean \'oyage I have e\er 
taken. W'hen I boarded the iK)at in (ienoa and 
s.iw' the turbaned Sundanese stewards, the 
Malays in their Idue costumes, and the chil- 
dren’s ja'Aiiese nurses, or “liaboos,” in their 
sarongs, I realized that I was entering a new- 
world. Ry the time we reached Port Said, I had 
acijuired a considerable acipiaintance on tlu“ 
boat. 

I'aitering the Red Sea was a grc'at «‘\t*nt. 
When I came on deck the first morning “east of 
Suez,’’ the ladies la>' in the chairs all along the 

* Reprinted, with kind perniission of I li«* ropyi islit hoUl- 
• rs, fioin tlie nudior’s ‘'I’lie World was inv (farden ” i)i> 
fit 7y, 10,18 (New’ Volk: (’Maries Serilnier's Sons). 


deck clad in strange costumes or negligees - I 
Wiis not sure which. 'I'hey were nearly all bare- 
footed and the sarongs which thev wore were 
much shorter than the dresses of those days. 1 
took a hasty look around and decided that 1 had 
mistaken the hour; that men were not supposed 
to be on deck so early, 'riirniiig abruptly, I fled 
from what seemed a dc-finitely boudoir atmos- 
phere. Rut Tkia n reassured me, explaining 
that the women had ail donned native )a\anese 
costume simultaneously because it was a fixed 
rul(‘ ol the C'aptain that no lady could aiipear in 
native dress west of Suez. 

l-'roni hot Aden, we sailed dina tly across the 
Indian Ocean to the west ('oast of .Sumatra, an 
island which 1 believe holds mote tropic. d beauty 
and mystery than any othei spot in the worhl. 

1 he bewildering romanct' of the arrival in Pa- 
dang and my first evening among Ixtinboos, 
palms, and the noisy night insiets, comes liack 
to nu‘ oft('n. 1 do not understand how any one 
('an be content until he has experii-nced the 
wonder ot the trojiics. 

Round-the-world tourists of today who find 
the streets ol Ratavia iioisv' with motor tr.ilfu', 
policemen and bus(‘s, can h.ive no concei)tion of 
the sleepy .itmospheri’ which charac terized that 
old Dutch town in the' nineties. Its great open 
s(iuarc“, th(‘ Konings I’lein, was surrounded by 
enormous Fun.s trees and, in their shade, tnr- 
baiK’d Javanese wandc'red barefoot, swinging 
their bc'autiful liamhoo hats, or carrying on their 
shoulders loiig bamb<x» poles with baskets at 
each end. d'iiiy ponies trotti'd along, j)ulling 
some white-clad official sitting back to back vvitii 
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the (Irivi r in one of tfu* two-whi-elcd carts callc'd 
dos-i\-(los. 

In the hotel patio, tlu* j^lare of midday was 
temperc'd by the shade of ^ii^antic, overarchinj>; 
banyans, and an idyllic leisureliness pervaded 
(‘verythin^ everywhere. The “boys," in beauti- 
ful, handmade sarongs of brown and indij^o, 
came and went noiselessly across the patio aiul 
alon^; the verandah, speakinj* softly to each 
other in a lani^uaKc as musical as tin* speech of 
an Andalusian. Kvery afternoon after luncheon, 
a hush (U'sciMuled during the siesta hour. W’e 
drowsed happily, lisltMiinj.; to (lu* chatter of 
small parnjts in the branchi s of the trees and the 
occasional thud of a coconut as it fell to (he 
ground. 

I'he delight! ul village ol Huitenzor^, where I 
spent eij^ht months, lies in the saddh* between 
two smoking volcanoes, the vSalak and the 
Gedeh. A little railway train, manned by tur- 
baned natives, took me theri“. |(>ylnlly tooting 
its toy whistle, the train crossed the lowlands 
and wound up tlu* mountainside throu^^h the 
most fairylike and utterly delightful sciiiery. 
'Pile swampy plain was filh'd with giant ferns and 
Xipn palms, those stemless Oriental |)alms whose 
fronds resembh* giant cyc'ad leaves. A .strange 
mist hangs over these lowlands, makittg it an 
unhealthy place to live. 

.Soon the hills were reached, with their kam- 
pongs composed of pretty, little bamboo houses 
thatched with palm leaves and shaded by lofty 
clumps of feathery bamboo gently waving in the 
breeze, ('lean-sw(‘()t pathways l<‘d to the springs 
or brooks, where naked children and their 
mothers were taking a morning bath. Surround- 
ing every bamboo house was a bamlxto woven 
lu'dge, each one a different pattern. Hanging in 
little bamboo baskets from l)amboo poles were 
cooing doves, the favorite song birds of the 
Javanese. It s(‘emed a civilization dependent 
upon bamboo for both n<‘cessities and luxuries. 

Hefota* noon, I was installed at the one-story 
Hotel ( heniin de F<‘r in buitenzorg, and here I 
lived during the eight months of my sojourn. 
When I opened the simple woochui shutters of 
my room, 1 looked out on a thoroughfare crowd(‘d 
with traltic, but >'et a noiseless one. For al- 
though a human l)eing passed my window almost 
every .second throughout the day, he passcai 
silent 1)’, barefoott'd. 

My broad, hard bed was spotless, and on it 
lay one of th(»se curious, long, rouiul cushions 
with which the sleeper is supp(tsed to separate 
his knees at night for coolness. Festooned above 
the Ijed, on a metal frame, was a mosriuito net, 
another object which 1 had never seen before. 
Although this was in the days when few men 
bcsi(h'S Ross and I ni.onoi.i) Smiim had an idea 
that the mos<[uito could b«- anything but a 
nui.sanci', yet there was an undehned suspicion 
that the miasma the intangibli- something in 
the air which produced malaria was kept out 
at night by the me: hes of a moscpjito m-tting. 

Ihrcctor Tki.i n kindly insisted upon accom- 
panying nu- when I made my first visit to the 
(lardens. I must have delighted him with my 
a^toni.-hment wT.en he showed me the great 
avenue of huge ('anariuni trees {Canarium com- 
mune, Ja\'a Almond) which are so dramatically 
tropical with their weirdly buttressed root.s. 
'I'he trunk and limbs of the great trees were 
festooned with \ariegated climbing aroids 
{Pathos aureus and others) over whii h the liana, 


Rntada scandens, had climbed like .some gigantic 
reptile. At that tinu‘, this was undoubtedb' 
the most reniarkalde avenu(‘ of trc'es in all tlu 
world. 

Doctor 'rKKi’U next showial me an orchid with 
a thousand blossoms {(irammatophyllum spe- 
ciosum), and then took me to a tree from Africa 
which bore clust<‘rs of gold-(‘dgcd, .scarlet 
flowers. 'Phey wa-re the great, flaming, cup- 
shaped blossoms of the African Pulip tree 
{Spathodea campanulala). As he picked up a 
fallen flower, he (“xplained that, while in the Imd. 
the gorgeous, red corolla had bei-n lu‘ld in its 
en\-elope of sepals by tough leathery bracts 
which contained a watery fluid under prt'ssure. 
He had seen birds peck at these buds and had 
watched the fluid squirt from thtun. He thought 
the birds were frightened l)y the squirting fluid. 

I was so t'utranced by the Spathodea that it 
was the first flower which 1 photographed. Po- 
day this tree has been imported and is growing 
casually in Florida, so perhaps 1 do not quite 
appreciati- its rarity and bi“aut> as 1 did then. 

l)irector 'Pkki h next took me into tiu' tangled 
jungle ol (lu* rattan Palms. I brushed against a 
swaying tip and instant 1>' felt its grip upon nn 
shoulder. 'Pki-atH stooii smiling at me as I 
struggled to free myself. 'Phe strength and 
sharpne.ss of the clawlike spines was in sur{)rising 
contrast to the delicacy and harmless ap[)earaiic( 
of tlu* leaf tij). Phis tip is a climbing organ, 
(juite as delicate as the t(“ndril of the cucumlxn 
ami other such vines. 

'Phe Diri'Ctor kal me to the little laborator\ 
which was placed at the disposal of visiting 
scientists. It was a great moment wlum I sat 
at the tal)le designated as mine and realized that 
1 had come to sta>’. 

Everybody had a “boy,” so Tkiam turiu'd his 
own boy, M.vkio, o\(‘r to me*. I had m-ver had a 
servant of my own, and f(‘l( mysedf a prince. 
Incidentally. 1 have never had a servant since 
who cared for me as Mario did. h'rom mounting 
microtome sections on microscopic slides to 
managing a caravan across the mountains, he 
took cart* of (‘V(*rything. I shall never forget his 
tears as 1 bade* him a last fart'wcll when I left tin 
island. 

\s 1 learned a little Malay, 1 was astonished 
wht'ii chatting with the Javam*se, Sundanest*, 
and Madurese working in the garden to realize 
their knowledge of the jdants. i Rraiu had re- 
centl}’ d(‘C(»rated Maniri Oicoam, tlu* Javanese 
head gardener, with the “Silver Star of Merit." 
Okdam was a really remarkable botanist in man\ 
ways, familiar with evt'ry jilant in the garden, 
and knew not only its native name but its botani- 
cal naim* as well. He had that rare faculty of 
form memory. 

Everything wats new and lascinating. If 1 
had not Ix'en absorbed in my re.solution to dis- 
cover whether the ants and termites of the 
Dri(*nt were mushroom growers, I should have 
b<*en distracted and prol)ably would have doiu 
little of anything because of the wealth of 
novelty about me. 

Each nu)rning 1 rose early, as one do(*s in the 
tropics, and Mario would st'rve me with coffee. 
He would then run out in tlu* str(*et to secure a 
tiny dos-a-dos, and climb up in front with the 
ilriver to accompany me in tlu* cool air of sun- 
ris(* to the shady r<*C(*sses of tfu* marvellous botan- 
ical garden. 

Dn(* of tlu* Wonders of the tropics is the Palipot 
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palm {Corypha nmhrai ulifera) in bloom, as it so 
\'i\ idly ex(‘mplifi('s the stranj(i.‘ forces which move 
in the plant world. In the early sunlight, I 
stood one morning watching clouds of the small, 
white flow<ns drifting down from tlu* <‘normous 
flower cluster fifty feet abo\'e me in the crown of 
the immense palm. 'I'he ground was white with 
Idossoms, and myriads of bees wen* busily gath- 
ering honey. 'This was the clt)sing sc(‘ne in the 
life of this i)alm. Likt* the ( entury Plant, it 
hlooms i)Ut once and dies. d'he cn^amy in- 
tlorescenc(' weighed a ton or mon*, and the palm 
trunk supijorting it was two leet in diameter. 

1 was not ,i systematic botanist, and did not 
perhai)S fiilh appreciate tlie wealth ol specii-s 
which had Ixen gathered in this (iarden from the 
\ast archipelago which stretche<l away across 
the ja\a .St'a to that m\st(‘rious, unexplonwi 
island of New (liiinea two thousand miles away. 

I'hose were da\s when much attention was 
being paid to adaptations ol ail kinds ol plants 
to clim.ite. ( loTTI.Il'H I (AnKKLANDT had just 
described the leaf jxires which etiabhal j.)lants to 
e\aporat<' their moisture in thi‘ saturated at- 
mosplu're ol siu'h a place as Buitenzorg where 
th<‘re is o\’er three hundred inches of rainlall 
annually. 1 1 xdathodes, thes(* poia's are called. 
Many intricate contrivances to insure cross- 
l<M tilization 1)\' birds a;id l)<*es and other insects 
were also first descrilx'd about this time. 

( )ne morning, across the street from my window, 

I heard the rustk- of (h‘ad leaves in the native 
schoolyard. .\ giant Ficus tree had begun to 
ilrop its leaves, and a Javanese* coolii- was raking 
tlu*m up. Icvery dav' he naked them into wind 
rows and burned them. It made' im* homesick lor 
.tutumii days at home. But in java tin* moment 
a leaf fell, a new one pushed forth in its place, 
and in anotlu-r week the tree was in full leaf again. 

i Ri t'H bedieva-d that tropical trees which elre)p 
the-ir leaves had graduallv' worke*d tlu'ir wav 
northward into the* temperate* zone l)<*catise* the*\' 
hael at le*ast a Itrie*! eharmant perioel. and while* 
eletrmant e emiel stanel meere* cealel. 

rile* Beitanie* (Jarelen was full eif te*rmite‘s. 
.\tte*r the* first be*wilelermt*nt e»f sight-se*e*ing, I 
be'gan to se*arch for te*rmile* ne*sts with the hedp 
of Papa IlDA.N, the* Iavane*se* who ceille'e teel ma- 
terial feir the* scie*ntifie: me*n working at the 
<iarele*n. Papa IlD.W knew the*.se* inse-e ts we'll, 
for the y w(*re at work arenmel him everywhe*re. 
riu'ir narrow trails eil mud ceiuhl be feitinel on 
almeist e‘Vi*r>’ tre*e* in the* (iarele*n anel em e*ve'ry 
we>oele*n buileling, toei. Once* a runway was 
brejken, out swarme*e| the* te*rmitt*s b\' the* thou- 
sanels. 

rile* termites resemble* ants, although tlu'y 
be-leaig tf) ejuite* a eliffe*re*nt orele*r of in.se*cts, 
(Isoptmi), an order of straight boelie*el cre-ature's 
without the* waistline eif the eirelinary ant. As a 
matte*r eif fact, the* ants are* the natural e*ne*mie’s 
of the* te*rmite*s, anel tei de*fe'nd the'inselvi's against 
the' ants the* te*rmite's liave* armie'S of soleliers. 
It was easy tei te*ll the' se)lelie*rs freirn the' weirkers 
by their longish he*aels anel the' long pincer-like* 
jaws whieh the*y were' ceintinuall}' snapping. 
The* soldie*r.s we*re* e*.\e'ee'elingly vie ious and weiulel 
bury the ir pinee*rs in ejne*’s finge'r anel heilel em 
with bulleleig te-nacity. ('urieiusly eriemgh, the* 
soldiers were all blind, as were the* weirke'rs, but 
the' worke-rs’ heaels were smaller than those of the 
soldiers, anel their jaws, theiugh inceinspicuous, 
we-re* marve'llously e'epiippe'el with teeth devise'el 
feir sawing wooel. Beith worke-rs and seilelie'rs hael 


lemg antenna', rese'inbling strings eif tiny be'aels, 
which they wave'el continuously in the air. 

It weiulel take' me le>o tar afield tei discuss the* 
relic these inse*cls jilay in the* ee*onomy eif nature*, 
riie're is perhaps nei single* fae'tor more* important 
in the* e'omplicate*el phe*nome*na of the* treipical 
feire'St than the* te*rmite*. I*ivery falle*n tre*e*, 
eve*ry ele*ael branch eir twig, almeist e-verything 
maele eif woeiel, is ejnickly re*eluce*il to a pul|i by 
the mouth-parts of the* worke*r le*rmites anel 
passeel through tlie'ir elige*,stive* tracts with in- 
creelible* spe*e'el. Anothe*r amazing thing aliout 
the'.se* in.se*cts is the* fact that, apparently in orde*r 
to eligest these* e*hewe'el-up fragments eit weioel, 
the eiige*stive* traet of the te-rmite is inhaliite*el 
by spe‘e ie*s eif micreiscopic protozoans. 

The'ie is preibably no more* e*xtraorelinary e*.\- 
ample of archite*e*tural ability shown by any of 
the le}we*r animals than that e*\hibitt*d by the* 
termites all over the* world. Ivach siie*e’ies bnilels 
a elistinct tyjie' of ne*st. In Java, te*rniite* ne*sts, 
or mounels, were* to be* tounel he'ie* ami the*re* 
threiughenit the* Gareie n anel we re abunelant ne*ar 
the* karnpeings in the* ne*ighborhooel. Beleire* a 
we*e*k hael passe*el, i’apa liOAN anel I had ope'ued 
up many of the'se ne*sts anel I became* e*ngrei.sse*el 
in stuelying eine* of the* meist fascinating grouj^s 
of living eii'ganisms winch inhabit the* worlel. 

Almeist the* first mounel that we* uncnve*re*el 
e'eintaineel what 1 at once* fe*lt must be* a mush- 
room garele*n. Heiwev'er, it took me* six meinlhs eif 
constant work tei preive* lieyonel the* shaeleiw ol a 
eleiubt that I was right, anel sine-e* the*n othe*r 
se'ientists have* preivecl it e*ve*n mote* e'einclusive'ly. 

A le'nnite* nest is a elwe*lling, a feirtre*ss, anel a 
(ruck garele*n. Built intei the* ceimplieated, muel 
runways eif the* ne'st itse'll, are* the* gardens in 
whie*h the te*rmites greiw mushreieims to fe*e*el 
their yeiung. Each spe*cie*s of mushreieim-greiwing 
termite appare*n(ly deve'leips a diffe*re*nt form of 
garde*!!, lake eiur eiwn mushroom garele*ns, the*se* 
are* e'omposed eif elung. But the* te*rmites make* 
their fungus gareleais with an art anel skill in 
striking e'eintrast to our gloomy mushre.iom ce*l- 
lars. riu'irs are fragile, de*lie'ate alfairs, hemey- 
e'ombe*el with myriaels of passageways. lhe.se 
pathways through the mushroom gareien are 
•separate'el freim (*ach e)the*r by thin partitieins 
conijio.se'el of ceiuntless millions eif inelividual ele*- 
posits of e'.xe'feta workeel into posit iein by the; 
termite* workers. 'I'liis material is maele up of 
fragments ol elige'sted, de*ael weioel which that 
inelividual has preibably gathered freim .semie ele- 
e'aying feirest tre*e' hundreels eif yareis away, fh! 
this depeisit grenv the* tiiushreieims. 

Travelling back and feirth threiugh the long 
gallerie's or tunne'ls of mud which the' colony is 
continually cemstructing, the swift weirkers are 
able' tei secure their daily meals eif dead weioel 
from an ever-widening sectiein eif the feirest 
without going “out-eif-eioors," always preigre'ss- 
ing uneler cover from the* sunlight in their mud 
tunnels. Be*ing soft-bodie'el insects, the*y do neit 
re'lish the sunshine or e\*en the outer air unless 
the humidity is close to saturation. 

d'he're was .something utterly fascinating 
about these* garele'iis built within the* te'rmite 
stronghejlds. d'he*ir interior walls were ceivered 
throughout by pearly-white filaments eif fungus, 
which line'el the passageways as though with white 
velvet. 

I always be'lie*ved that these* fungus filame*nts 
we*re (U*liberate*ly maintaine'el a unifeirm le'iigth, 
perhaps she*are*el eilT by the* saw-like* jaws of the 
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\v(jrkers, just as humans keep tlu‘ J^rass rut on 
their lawns. Here ami there on the white velvet 
eoverinjL^ of the mushroom ijanlens, ^listenini^ 
white bo(lii‘s, about half the size of the head of 
a [)in, ro.se on short stems. 

It was a ^reat day wln ii I hehl the first funi-UJi 
garden in my hatni and knew that I had been 
right in believing that the termites were mush- 
room-growers, and probal)ly mushroom-i-aters. 

I experienc(‘d the excitement which accompani(‘S 
any real discovery, great or small. But how was 
I to proce the us(‘ to which these rta-atures put 
their fungus gardens.'’ 'I'he instant a ray of light 
penetrated the darkm'ss of the mushroom gar- 
den, evt'iy creature s('uttled out of sight, or froze 
to immobility. 

If you see a rabbit in a lettuci- bed, you are 
pretty suri* that he is there to eat the lettuce'. 
But, if mjbody has si'cn him eat it, you would 
be obliged either to watch him until you did see 
him munching the leavi'S, or to kill him, cut him 
open, and identify lettuce leaves in his stomach. 

I tried my best to surprise* the* young termites 
actually b'e'eiing, but I cemld not ge-t my miero- 
scope in place (juickly enough. So 1 took the* 
other method. I killed and dehydrateal a num- 
ber of the young, and embe'dde'd them in paraffin. 

I tlie-n sectioned them with my microtome and, 
by means of Doctor Paul Mayer’s stains, I 
identified the presence- in their stomachs of the 
sporelike bodies whiedi eompeised the- pe-arly 
masses of the fungus gareiens. Of cenirse, this 
was to be expected, for why would these cre-ature-s 
build and tend such complicated gareiens and 
grow such luscious, little-, white e'abbages if the*y 
were- not to be eate-n? But just the- same it was 
nee'es.sary to pro\e- it. 

After making this discovery I ransacke-el the 
e'eiuntryside tei se-e if the-re were- other spe-e ie-s of 
termites, and whether eer ne)t they cultivate-el 
diffe-rent species eif mushreioms. 1 found that 
the-re were at le-ast two other specie-s of te-rmites 
which made their own pe-culiar fungus gardens, 
both strikingly different from the- erne I had first 
studieel, which was abeeut nine- inedies across, anel 
resembleel a birthelay cake with horizemtal gal- 
leries. On the- other hanel, the- other spe-cie-s ol 
termites built gardens with the- gallerie-s running 
pe-rpe-ndicularly. Many of these- weeulel be- scat- 
tereel in a grejup unele-r a mounel of eday. Seane-- 
times two forms eef garele-ns would lx- together in 
the same te rmite mound. Once- 1 founel a tiny 
garden no larger than a tennis ball. It was very 
delicate and had In-t-n built by an extreme-ly 
small species of termite about enie-te-nth the size 
of the other twe) spee ie-s. 

d'he.se- termite- siu-cie-s live-el side by siele-, ap- 
parenlly in peace- until I broke- o|)en the nests 
anel disturbe-el the-m. I lu-n the-y attackc-d eene- 
an(jthe-r and fought tee the- eleath. 1 used te) put 
the- soldiers eef the diffe-re-nt spe-cie-s two by two 
under a watch crystal and stuely ihe-ni as they 
kille-d each either. A curious fe-ature eef these 
combats was that, as I have- said, the soldier 
te-rmite-s were quite- blinei, d he-y use-d to waneler 
furiously areiunel the arena ejf the- watch-glass, 
snapping the-ir pincer-like-, sharp-e-dged jaw'S 
vie iously while- waving their antenna" in the- air. 
When the antagonists met it was usually ne-ar 
the rim ed the watch-glas.s. The antenna- anel 
legs would begin tee fly, she are-d eeff by the- snap- 
ping pincers. Invariably eene of the seelelie-rs w'as 
le ft ele-ad in the- are-na and the either crippled. 

It is finly whe-n a te-rmite le-ave-s his le-gitimate 


fielel eef ele-veeuring the ele-caving lore-st ti'e-e-s and 
e'einve-rting them intee mould, and turns his at- 
te-ntion to the- timbe-rs which man uses in his 
elwelling, that he be-ceeme-s a re-ally important 
anel elange-ious pe-st. 

rile- charae-fe-ristie's of the- te-rmite-s the-mse-Ke-s 
be-e-ame- a part of my stuely of the-ir gardens. ( )ne 
elay, while sitting on the verandah of the hotel, 
a swarm of llutte-ring, winge-el insects fille-d the- 
air. They we-re- te-rmites. The Malay “boys” 
arrive-d with broeims anel pails anel swe-|)t up the- 
insects by the bucketful as the-y lanele-el on the 
fleeor. rims e-nele-el the- last phase- of what haei 
Ix-e-n a marriage- flight. 1 watcheel the winge-d 
inse-cts chasing each othe-r along the- wall two by 
two. With a curious jerk of the-ir she)ulde-rs, 
the-y breike- off the-ir wings of flight and, soon 
afte-r mating, e-ach e-e)ui)le- prepared to begin a 
new te-rmite- e'eileiny by eligging a heele- soine-where 
in the grounel. d’hat creatures whieh have- once 
hael wings sheiuld throw the-ni off deliberate-ly 
and be.-gin a subte-rrane-an e-xisle-nee-, .se-e-ms 
amazing. 

Next morning I sent Papa Iidan out to .search 
feir the- que-e-n anel king of my termite e-olony; 
“the- Rajah,’’ he- e'alled the king. He seion 
brought me a pie-ce of elark breiwii clay, thicker 
anel slightly large-r than my hanel anel with 
nume-rous little- runways le-aeling into it. It was 
so harel that 1 had to bre-ak it with a hammer. 
Insiele-, lying side by side- in a royal chambe-r, 
we-re- the queen anel king. 'I'he- chamln-r was low 
anel broad, and the exits from it were- only large- 
e-nexigh to let the- worke-rs and soldie-rs pass. 
See e-neermous anel “different” were the king and 
que-e-n, that it was harel to l)e-lie*ve that they had 
any relation to the- e)ther te-rmite-s. d he- king 
was twenty time-s as large- as any solelier, and had 
gre-at facet e-yejs e>n e-ach side- of his he-ad, in e:on 
trust to the e-yele-ss workers and soldie-rs. 'I'he- 
que-e-n was an enormous creature-, quite as large- 
as my thumb anel seemething the- same shape, 
lake- the- king, he-r head had fae-et e-ye-s. 'I'he- pair 
lay he-lple-ss in this royal e-hambe-r. With my 
micreesceepe- I saw that, to all appe-aranee-s, the-ir 
le-gs had l)ee-n che-we-el ejff; at le-ast the y we-re- (|uite- 
inaele-quate- leer loe'omotion. 

It .se-e-me-el fantastic that this strange- ejue-e-n, a 
tlieeusanel times the- size e)t any worker, with her 
gre-at, puffy, cate-rpillardikc- white- body, e-ould 
be the mothe-r of the myriads of sejldie-rs, worke-rs 
and possilely inelividuals of other castes which 
maele- up the- te-rmite- colony. 

I teeeek the pains to di,ssect he-r earefully (later 
I e-ven embe-deleel another e|ueen in paraffin and 
se-e:tie)ned her) anel founel the- .soft mass which 
compo.se-d he-r body was almost e-nlirely made- 
up of e-ggs. Like- strings e)f graduate-d be-aels, 
smaller at the te)p anel growing large- at the- base-, 
the- e-ggs filled the entire- cavity e)f her body. .She- 
was the e-gg-laying apparatus of this se>cial or- 
ganism, this ceelle-ctivity, the group of busy 
inelivieluals which maele up the e-olony. 

One- day I timed another e|ue-e-n as she laiel egg 
afte-r e-gg. She averageel an e-gg a .seconel — over 
80,000 eggs pe-r elay. It is said that such a queen 
can live te-n ye-ars. If she- continue-d at this rate, 
she wenild be laying thirty milliem eggs a year. 
During this time, her consort would turnish the* 
sperms with which certain of tho.se eggs would be- 
fertilize-el, and from them would ilevelop the- 
nymphs which ce^mposeel a marriage- flight such 
as I had seen that evening in the- hejtel. 

It was with a certain sense of guilt that I spe nt 
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iiiy (lays many hours Hat on tlu' ^namd 
hcsido the termite nests in the (iarden and racked 
my brains devisin^^ means by which I inij'ht se(' 
tlu‘ workers le('dinj( the queen and kinj>. But I 
l)(‘lie\'ed that 1 was discovering S(jmething new, 
and the termites fascinated me completely. 

Recently', my friend, Mokton W hi-:i i.ki<, pub- 
)ish('d a deliglitiul satire on human .society en- 
titled, “ Koibles (jt Insects and ARm.’' In it he 
descrif)ed tin* termite method of practically 
(diminating the male from the social onh'r, at 
least reducing him to a single iiiah' for the whole 
colonv, V\’hi laj' k’s ehartning jiaptm was won- 
derfully uiuhTstanding, and serv(‘d to Kessen my 
teeling of guilt that I had played with the termites 
instead (»f mastering thi‘ r(dationshii)s of the 
hundreds of trees which had been colh'cled in 
|;l^.^. Anyway, baitomology. Botany, and 
I lort icult ur<' are as inseparable in their interests 
,is the l'hre(' Musketeers. . . 

One morning. Papa liDAN brought the branch 
Irom a gua\a bush into the laboiatory. d here 
seemed nothing unusual about it, but lu* poitPcal 
to an am.izing leaf insect nearly three indues hnig 
belonging to the family of Phnsviida'. It exactl\- 
matt died the under side of the guaxa h'al, and 
even had little spots which lookiul for all the 
world like “leal spots” produced by microsco[iic 
fungi, d'he creature crouched against the leaf 
and moved only when I touched it. 

Life in the dtdighlful laboratory was e(jualled 
in interest by life in the hottd. After a fatiguing 
morning in the (darden, I ustul to swing oH' the 
st(*p (jf the dos-a-dos just in time for the “rijst- 
taftd” at the long hotel table. At this amazing 
nu’al we piled our dec'p plates high with steam- 
ing rice, and, as the long line of tnrbaned waiters 
offered them, added in turn a liit of fried chicken, 
slices of egg, perhaps .a sardine, a meat-ball, (»r a 
fried banana, dhen came the sambalang, - a 
great tray containing red Macassar fish, tiny 
pickled ears of corn, burnt peanuts, roasted 
coconut, sweet mango chutney, a darkm' brand 
of Indian chutney as hot as liipiid fire, a p(‘- 
culiarly Havoiaul pickle made from iinetuni (a 
strange climbing shrub), and others which 1 
cannot now recall. After making our choice, we 
poured over the lu'aping mass a (juantity of curry 
sauce made fresh each day from ground-up 
cardamons and fiery-hot red peppers. I'he first 
numtfilul of this mixture brought the perspiration 
to oru^'s face and started something, whetlier it 
was digestion or not 1 do not know. However, 
in the end, one experiimced a .sense of well-being 
and drowsiness which admirably suited the 
tropical custom of a siesta after luncheon, and 
the hotel became as (juiet as tlie grax'e from two 
to four. 

It was after one of these enforced siestas, 
which I at first detested, that I saw niy finst 
mango.qeen {(Idrchiia nuini^ostana). A coolie 
passed through the patio balancing on his 
shoulder two liaski'ts hung from a bamboo pole. 
Seeing me, he held out a bunch of mangosteens, 
some dozen or more fruits tied togethiT artisti- 
cally by shreds of bamboo. 

Re.sembling an apple of deep brownish-puiqile 
tint, mangosteens have short stems and four 
thick, leaflike bracts which form a rosc'tte hold- 
ing the purj)le fruit. I’he Hower-end of the fruit 
is marked by the persistent stigma composed of 
seven triangular segments slightly raised al)ove 
the surface. 


Mangosteens have a ttmgh, firm shell, and 1 
had trouble breaking it opiii with my hands, 
rhe coolie showed me how to cut through the 
hard rind with my penknife and lift off the top 
as one would lift the cover from ;i sugar bowl, 
d'hert*, lying loostdy' in a pink cup, w('r(‘ five 
ivory-white segnumts glistening with moistuiac 
riiey Could be taken from their shell as easily as 
bonbons from a dish. Many of the segments are 
seedless, and the s(‘ed it sell, which is also edible 
when cooke(l, is thin, brown, smooth, and Hat. 
I'he meat has the consistency of a green-gage 
plum but a Hax'or which is indescril)al)ly de- 
licious. Like many tropical fruits, there is a 
sprightliness of flavor, a suggestion of the pine- 
a|)i)le, th(“ apricot, the orange. 

Of Course, I immediately wanted to see this 
fruit on the American market, but there wc're 
many’ difficulties t(j lie overcome. Ja\a in those 
days was almost as distant as the motm. During 
the nineties, I made several atteinjits to get liv- 
ing seeds to the I'nited States, even coating 
soiiK* with paraffin, although the best method 
prox’ed to be packing them in dry charcoal, 

I'he first serious efforts of the Office of I’lant 
Introduction wa're made in 1900. W’e soon found 
that the m.angostein was too tender to grow 
without protection e\-cn in southern Florida, and, 
conse(juent ly, includ(‘'l in our scheme the intro- 
duction of closely r<‘lated relatiws of the man- 
gostc'cn, hoping to find hardier stocks. Gorcinia 
tinctoria proxed the best “relatixe” which xxas 
ex|)erimented with; Garciuid hinuaio from the 
Bhilipiiines s<>emed unusually hardy in South 
Florida and should be further test('d as a stock. 
In fa< t then' are many interesting, fine fruitc'd 
strains of (i(ircinia wiiich deserve to lie studied. 

We mad(' repeated atti'Uipts to secure two 
species of Garcinid which are natixe to regions 
subject to frost, and xven' finally successful in 
groxxing Gdrcitiia niestoui from Oueensland. 1 lu' 
other specie's is G. multillord from m'ar Kiaying 
(how. 

From our i-xperiments we soon discoxi'red 
that there are definite problems to lie met during 
the ('arly stages of a mangost('('n’s e.xiste'nce. 
Not only is tin* xitality of the .seeds t'xtremely 
low, but the young plants haxe a very weak root 
system and art' t'asily checkt'd in groxvth. An 
ingt'iiious nu'thod was dexised to resuscitate 
dying set'diings by inarching tht'in on to a vigor- 
ous. rooted st'edling of some other specie's of 
Garcinia. 'This se't'med to rt'xixe the young, 
dying mangosteens much as blood infusions are 
able to save the live's of human beings, d'here 
may be more than an .in.ilogy here. 

deiday tlu'n' is a lu'althy orchard of man- 
g()St('('ns at the .Summit Fxpe'riment (larde'ti in 
Banama. But xxt' did not manage to e'stalilish 
this until 192.L aftt'r an ignominious defeat at 
the hands of the military regime in Panama xvlu'n 
xve m.ide a first attt'inpt in 190.S, as I shall re'late'. 

Dex'tor d'Kia n told me that he preferred 
another Jax'aiK'se' fruit, the pulassan, and I must 
confe.ss that it does run the mangoste'cn a close 
second. 1 he' pulassan and the rambutan are 
txvo tropical relatixe's of the' famous litchi eif 
South ( hiria, and art' all de'licious fruits xvhich 
w't're quite unknoxvn in the Weste'rn Ib niisphere 
in the ninetii'S. 

The fruit of the pulassan {NepheUum muUihile) 
is the size of a plum, and has a eh'e'p pink, pelibly 
surface, and a fairly thick skin. I he single 
see'd, with its surrounding t)nlp, comes out of 
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the shell like n ^jnjpr, ulthoufih it is drier. 

The rnmhutiin ( Xrplieli um luppaccum) is much 
like the pulassan f)ut is rovrn'd w ith soft, curled, 
tentacle-like hairs which make it sonicwhat rc- 
scniiilc a chestnut bur. rnfortiinateJy, both of 
these fruits prox'eil too fender for Florida. The 
litchi {Nephelium litchi), which resembles tlie 
pulassan in appearance, is hardaw and has bei-n 
successfully f>ro\vn in Florida. 

I (lid not ask the coolie why he had no durians, 
for I had already heard (hat none were alloweil 
in the hotel. 1 Ik* curious odor ol a ripe durian 
{Dnrio zihetkinus) is something which b-w Ku- 
ropeans can endure, llowc'ver, Alfrkd Rr.ssKi. 
W'all.acI'; declnred that it was worth a trip to the 
Fast Indies just to taste a durian. Others, too, 
have told me of their passion for (his fruit. I’it 
my shame I must eontt'ss that during my first 
stay in Java 1 could not lainj; mystdf to eat one. 
The prejudice' of the people around me was so 
f»reat, and the odor of rottinjt durians in th(' 
marketplace was so offensive, that to taste the 
fruit assunu'd the proportions of a major opera- 
tion which I could not force myself to unih'rgo. 

Wlu'ii I returned to Fuit('nzor}> later with Mr. 
F.\THR()1*, I slipped away one Sunday afti'rnoon 
to the native villajte, and tasted the* custard-Iik<' 
pulp of a durian. Its flavor was indescribably 
rich and sweet, and I enjoyed it at the moment 
but, like oth('r strongly flavored foods, such as 
raw onions for example, its odor returned to 
plague m«'. 

I can .still remember the expression on Mr. 
I.ATHRop’s face when I reached (he hotel that 
afternoon. 

“Fairy!” he shouted, “ N’oii’ve been ('ating 
durian! I smell it! \^)U get out of here and 
don’t ('onie near me until that stench has worn 
off.” 

In some n'spects, the durian is the most re- 
markable fruit in the world. 'I'he head-hunters of 
Horni'o will commit murder to possess it. 'The 
fruits weigh from five to ten pounds and are 
about the size of a small coconut, conijih'tely 
covered with sharp prickles. The species most 
(’ommonly cultivated is borne on a tall forest 
tree. Hecause of tfie weight and thorny surface 
of the fruit, it is dangerous to walk undc'r a 
durian tria* when the fruits are ripening. The 
seeds may be roasted and eaten like chi'stnuts. 

I have heard that the t hine.se obtain an oil from 
the fruits which they us<* for washing (njrposes. 

All (his, of Course, I (li«l not know (hat day as 
I watched the coolie pick up his baskets, bow, 
and trot away. By this time clouds were gather- 
ing over the Gedeh. Flashes of lightning shot 
through the dark mass which (’overed the moun- 
taintop. Rapidly the sunlight faded. Thunder 
rolled, and we were in for the afternoon down- 
pour which came daily about four o’clock. The 
deafening beat of falling water is as much a part 
of the tropics as the brilliant sun and waving 
palms. 

As (pjickly as it came, the storm pass«‘(l. 'I'he 
cool, refreshed world assunu'd a hue of greenish- 
gold in the evening sunlight a light unlike 
any seen in northern latitiuh'S. Soon it was 
night again in that land of brief twilight. 

f)ne afternoon, I heard a curious, ripping 
sound and glanced toward a tall coconut tree just 
in time to see one of th(' coolies dodge a falling 
leaf. It was amusing to realize that my idea of 
a leaf, built up by exclusive association with the 
tempr-rate zone, was an utterly inaderjuate con- 


ception. Imagine tht‘ incredulity of a Kansas 
hoy if you told him that lie uould eca-r run from 
a lalling leaf! 

One of (he delights of ja\a had bi'en making 
the aiajuaintance of (he coconut. It was an ex- 
citing ex()erience to drink thi' milk from the nuts. 
X’isions of Robinson ('rusoe alsvays came to m> 
mind. How little I dreamed that 1 would one 
day own a place in the Fnited States with coco- 
nut palms on it where I cr)iild drink coconut 
milk e\('ry <iay! 

It seems almost inexplicable now that it did 
not occur to me to busy nusc'lf introducing the 
coconut into .America, lint in those days there 
were no gardens or agencies in the Fnited Slates 
('(luippeei to handle tropic.d plants. In th(' entire 
tropical regions of .South Florida, there weri- only 
a few homesteaders and :i meager numlx'r of 
winter visitors who came merely for a brief sta\ 
at the lew hotels. 

F'ortunately, the coconut canu- into Florida 
Ironi tiu' West Indies almost on its own, so to 
speak, and there arc' now man\’ thousands grow- 
ing along the east coast. Their rustling fronds 
glisten in the sunshine and add greatly to tin 
beauty of our streets and homes . . . 

My fellow bo.arders at the I/o/el Chemin de 
Fer were a strange Tmt fascinating lot. My next- 
door neighbor on one side drank innumerabh 
“bitP'rtjes” and pestered me with strange in- 
(juiries about the F'nglish language, which hi 
thought he spoke quite wi'll. 

“ 1 am to be to are to want to go to bed. Thai 
is it ICnglish?” he once s.iid. 

My neighl)or on the other side was a B(dgiaii 
botanist named Fi.aitriai' from FiRRi.RA’s 
laboratory in Brussels; a brilliant, emotiftiial 
young man who wrote letters of forty pages in 
fine handwriting to his mother, .ind later, poor 
boy, died ot a brok('n heart soon .after his mother 
passed .away. 

Dk Mi nnick, another hotel guest, had been a 
Dutch lunctionnaire. He w.as interesti'd in 
schemes for utilizing the fibers of the K.apok or 
.Silkeotton tree which were thi'ii allowed to go 
to w'.aste. He complained bitterly that his 
countrymen invested their money in American 
railroad stocks, but had nothing for the de- 
velopment of the Dutch Fia.st Indies... 

This small Kroup was aUKinc-inod one morning by tlie 
arrival of Herr Rapps, the man I had met in Genoa who had 
blown out the gas and asphyxiated his bride. With his 
advent, our peaceful existence came to an end. Dk Mun.mck 
soon confided to me that Rapps’ bajtKaye consi.sted of two 
enormous cases of Marsala wine and innumerable white 
sailor-caps. It also transi>ired that he had come to collect, 
not plants, hut rejitiles for a brother in Berlin. 

Rapps sent word to tlie native ijuarter that he would buy 
live snakes and lizards, and swarms of natives appeared 
hearinR all manner of creeping thiiiKs. 1 le soon had a dozen 
Kreat, lonjj lizards which he fastened to the legs of. his sofa. 
When their activities kept him awake at night, he hung 
them out of the window, hut this mano uvre was not success- 
ful. for they soon scratched the plaster off the walls and he 
had to cut them loose. The natives would catch them and 
sell them to him again the following morning. It was a mad 
performance from first to last. 

Rapps also bought every available species of snake. We 
warned him about the deadly uler blang which, like the coral 
snake in Florida, has a mimic, a snake so nearly like it that 
it takes an expert to tell them aijart. 

I went into his disorderly bedroom one afternoon and saw 
a uler blang in a big candy jar with a cigarette stub holding 
the stopper open to give it air. I told Rapps that this wa.« 
the poisonous snake, but he scoffed at me and said that he 
knew snakes, and this was the harndess mimic. Nevertheless 
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I took I Jie precaution of tyiriy dowti liic slo])()cr lieforc I left 
tliat niKlit and made liim ijroniise tliat he would test the 
snake tlic next day. 

In tlie morning, therefore, RAces bought a yoiniK ehieken. 
When I arrived, lie fiad tlie snake tied loosely to a stanchion 
t)n the verandali and the chicken held in his bare hand as he 
presented the bird for the snake to strike at it. The snake 
most certainly would have struck Raim’s’ knuckles had I not 
l)ulled him back and lielped him to arraiiKe a safer test. I 
pul the chicken in a box, covered it with a screen, and then 
pul the snake in too. In a few minutes the chicken was detid. 
Needless to say, Rapps' reimtation as a fierpetolonist sank 
rapidly to zero. 

llis behavior also went Irom bad to worse, lie dis>rraced 
hitnself at Tkkih’s immaculate retreat in the mountains by 
killinn a wild boar, dressint; it in the laboratory, and tryinn 
to make salt pork of it in a leaky flour barrel. 

Eventually R^vpps decided on an expedition to tlie little 
island of Nias off tfie coast of West Sumatra. After shipidnn 
llis batlly prejiared siiecimens to his brother, he dei>arted 
one day takinj; with fiim what wasleft of his Marsala. Sonie- 
liow, .somewhere, he completely disappeared on this expedi- 
tion. lie was not renretted, 1 fear, for Doctor Tuki h never 
could understand why Doctor Ppn/.k; .sent out sucli a man. 

MiKst ol the ('onA'orsatioii aniotttj I ki-t it anti 
llis associaft's concornod tlu* |)rnl)ltnns ol the 
Dutch Kast Indian planters, d'hosc wtav tin- 
early days of ruhln-r and Sumatra tobacco. Also, 
at that time, Java colTee culturt- was Ix-ing siiper- 
setled by plantations of the As.sam tea. 'Phere 
was much talk about which t\'pt- tif rubber tree 
would win out as the future source of rublter. 
IkI'A’U believed that the “parlor" rubber tree 
{Ficus eUistica) which was native to the Hast 
Indies, would hava- a better chance than ficvea 
brasiliensis from the Amazon. IIowe\«‘r. the 
Hevea now constitutes practically all of the 
rubber plantations of the world. 

Dccasionally I would f>o to the Hotel Bellevue 
to .see the sunset on the vSalak. It brought back 
memories ol the fascinating man to whom 1 owi-d 
th(‘ wonderful experience I was having. Mr. 
i.ATUKoe had descrilied this sct-ne when we 
parted that moonlit night in Naples, and no 
wonder the picture lingered in his mind. Phe 
music ol the bamlioo flutes drifted up at twi- 
light from the kampongs, while nativt- men, 
women and children liatfu-d in the- swift stream 
below, with charming decorufu and modesty. 
Kustling palms swayed above, and great, cloud- 
capped mountains raised their heads in the 
arches of the lovely rainbows which followed the 
afternoon rainsttnms. 

In the virgin forest on the slo[)es of the xolcano 
Ciedeh, 1 Ki:i)u had built a small laboratory where 
the air was cool and fresh. He suggested my 
g<jing there to carry on some microscoi>ical 
studies, and Mario che<‘rtully i)acked my e(|uip- 
nient into the .Standard Oil tins which wc-re uni- 
ver.sally used as containers. Loadc-d down with 
a hundred pounds of baggage on each end of a 
I)amboo pole, the coolies trotted off over the 
pass while Mario and I followed in a d(xs-a-(los. 

Phe rice around Buitenzorg had been har- 
vest(‘d, and the workers in the paddy fn-lds were 
planting the next crop, wa<ling knee-de(‘p in the 
mud. Pile terraces extended up the mountain- 
side almost to the summits <if the hills. As we 
drove up the Pontjak Pa.ss, the season seemed to 
change. The late summer landscape melted 
gradually into spring, and I saw demonstrated 
the relation between altitude and latitude. We 
were following the spring north, as tourists from 
Horida .so often do when they leave mid-summer 
verdure in Miami in March and find the cherry 
blo.s.soms just opening in Washington. 


A delusion comm<»n in thost- days was the be- 
lief thaf high altitudes in tropical mountains 
re.sembh- the ti-mperate zone, and that almost 
any northern plants could be grovMi in the 
tropics if jilanted high enough. .Similarl>’, it 
was siiiipost-d that the mountain plants of the 
tropics could lx- cultivated in temperate regions. 
Many years and many failures finally disixoved 
this th(‘ory. Aside from ci-rtain forms, the moun- 
tain species of the tropics cannot be cult iwited 
in the lowlands of the temperate zone. .More- 
o\'er, few of the temperati- s])ecirs are e\'er happ>' 
in the mountains of tlx- tropics. 

I recei\'<‘d my first impn-ssions ol a virgin, 
equatorial forest during the days I spent alone 
on the steep trails of tlx- (ii-deh. Ci.At ikiao 
joined me tlu-re t(t pursiX' the study ol the di- 
gestive juicf's of the wild pitcher-jihuUs, v\hile I 
<li.scover(>d some new and interesting forms ol 
parasitic fungi. In spare monienls, I proA'ed 
that my beloved tc-rmites were higher in the 
.social scab- than ants. I had brought with me 
nests of different sp«-cies of termites and put 
them beside nc-sts of the .same species Ii\ing then- 
in the mountains. 'Po my amazement, individu- 
als of the different m-sts did ixit fight each other, 
wherejis it is well known that the menilx-rs of an 
ordinary ant colony will at onci- fight the indi- 
\iduals of a neighboring c<ilony. It would ap- 
pi-ar, therefore', that the ants are still in the 
trilial stage, whereas termites might be said to 
have a higher or racial organization. 

1 had often heard ol the edible bird-nests 
which are so much usi-d liy the C hinese in soups, 
and enthusiastic when ('i.AriRlAU proposi-d a 
visit to the caves in southern java where thi- 
swifts live and build their ix*sts. Phese birds 
are a genus allii-d to the Pairopean swift. 

It was (piite a trip to the cavi-s, and then we 
had to descend far to rc-ach the bottom. Wi- 
crawled down on long, primitivi-, bamboo ladders 
and finally found oursi-lws walking on a sott 
mass of debris on the floor ol the great cavi-rns. 
We could Ix-ar the swirl ol tlx- swifts abovt- us as 
tfx-y escapi-d through an opi-ning higlx-r up in 
the cliffs. 

W e thiidc ol a bird-ix-sl as constructi-d of sticks 
or mud but, when I climbed up tlx- rock wall and 
pulh'd off one of those- t-dibk- nests, it was coin- 
post-d (»f a substance- as sott as some forms of 
mushreioms and it was almost transluce-nt. 
Phese ix-stsare-, in lae t, made- ol tlx- foamy salixa 
from the salivary glaixls of many spe-cie-s ol 
swifts which inhabit the caves of nunx-rous 
Orie-ntal islands anel the- mainlanel eif south- 
e-a.stern Asia as we-11. Plx-ir e-xploitation is a 
|)reifitable' iixlustry, atxi tlx- right to colle-ct ne-sts 
is .se)ld for a goe)el |)rie e-. 

'Phe ('aves also slx-lte-r aixl support a host of 
inse-cts, some of which 1 at once- be-gan to colle-ct. 
Howe-ver, when I found a huge centipeele within 
a fe-w inches of my Ix-ael, my arelor cexjled nio- 
nx‘ntaril>-. Armeel with .seuix- baml)oo pince*rs 
which Mario had maele- for me, 1 captured the 
creature-, whie'h had le-gs ix-arly twe) inehe-s 
long aiul vicious-bxiking jaws. I alsee took some: 
of the Itrownish, powdery material which cov- 
ereel the floor of the cave. When I examined 
it in Buitenzorg, it pro\e-el to be a writhing mass 
of tiny red mites! . . . 

My first informatieen about tlx- new quinine 
indu.stry came fre)m a lanky Hollaneler who ap- 
peared on the verandah of our hotel one day and 
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scttK d b(\sit](' 1110 for a oliat. Ho was a cinchona 
planter, ono of tlio first to succossfully }>row tho 
trees in Java, and li<' had built a factory to ex- 
tnict quinine from the bark. 

Hitherto (luinine hod eoiue hir^ely from (In- 
wild cinchona tn-t-s nf Ecuador, am/, as is (lie 
ease ol all wild eu/tiin s, (lie of Inirk could 

not 1)0 relied upon, ll varied with the- season 
arid the temper oi tire fndian bark yatliei'ers. 
-Sei'ds ol till' di/fer(‘iit .species had been sen! Ironi 
Fa uadnr lu st to Jamaica and I lien to the Orient 
for trial. In the ninetir: , tlnnr culture was beinj; 
attempted in British India, ('eyloii, and the 
mountains ol Ja\a. Although it may ha\e been 
some sjiecial climatic condition in western Java 
wliich was responsible for the success of cinchona 
culture thfi'e in contrast to the failuri' in other 
tropical nations, yet I am inclined to belii'vi' that 
it was the prrsistence ol tin* Dutch planters, as- 
sisted by j.io\ernm(‘nt investii^ators, which con- 
tributed to the success of the new venture. 

I he work of breeding the different specii's of 
cinchona and .sehotiim t^hi* best strains was just 
I'eyinniny wlun Doctor J. P. LoTsv arrived in 
Buiten 7 .oi |4 to find out in what part of the bark 
the alkaloid (pjinine was located and how it 


11. UAJMBLKS liN 

I Icre we w ere, five of us, in Sumatra. 'I'hc roads 
were ^ood, and w(' wanted to get into the coun- 
try. 1 lie only way to do so was to buy a car, so 
we picked u[) a second-hand Buick with the em- 
blem of a crouching tiger on it, pictures(}ue 
badge of tlie Di'li Auto ('lub. It was our faithful 
companion until months later we .sold it in Hast 
Java. 

( )ur letters entitled us to call on His Excellency, 
the Governor of Sumatra, and our American 
C onsul, Mr. I hill, arranged tlu* intervii-w. His 
Excellency had known Dr. d'KKi’H, and of course 
knew the .Minister of Golomes, my old accpiaint- 
ance. Dr. KoNiNGsmaouvR. He spoke with 
pride of the new health resort at Ikastagi he was 
building up and with a business-like despatch 
brought into our horizon the ('hief Forester of 
the Island, Mr. Brandis Hi vs, with whom we 
were, as it turned out, to spend many interesting 
days in Atcheen, one of the lesser-known parts of 
this great island. 

Mr. Br.vndis Bi v.s was contenijilating a visit 
to his forest statirms nortli from Medan and urged 
us to accompany him. As we sat in his office 
discussing the possiliilities, he n eh'd off a string 
ol names. We would go to randjoengpoera. 
thence to Bangkalanbrandan, from there by 
Koelasimpang, Langsar, Lhoseumawe to Bireuen 
and from Bireuen up into the mountains to 
lakengon and Laoet lawar. At I akerigon we 
would leave the auto and trek on foot and pony 
back two hundred miles or so through Kota Dah, 
Bang Aloj), .Simpangtiga, Kota Kenjaran and' 
Hlang Kedjeren to KoiHoe d'jaiie and round up 
in Kaliandjahe. 

Mr. Brandis Blys spoke English, as all I'du 
cated Hollanders do, I speak some Dutch and 
could help him out occa.sionally, but none of us 
talked Atchenese, and I shall never forget the 

* Reprinted, with kind permission of the copyriKlil hold 
ers, from tho author's “Kxi.lorinK for Plants, ” pp. .t.t6-.t«t. 
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varied in amount from month to month. I had 
known Doctor Lotsv in Baltimore ami was much 
pleased when he invited me to visit liini at the 
plantation where he was establishing^ a head- 
(/uart(‘r.s. 

In a clearing in the primeval forest, the cin- 
chona trees had been j)lanted, and the govern- 
ment had built a tiny laboratory and dwelling 
hou.se. d'hrough the jungle ran crooked trails 
made by the small Java rhinoceros, an animal 
today exceedingly rare (if not extinct) in the 
island. 

I he great forest trees were laden with orchids. 

If any of them seemed especially interesting, in a 
lew minutes the skilled woodsmen had the tree 
lying at my feet. Botanizing through the 
branchrsof a tree in a tro].)ical forest is a fascinat- 
ing exp(‘rience. A we.alth of beautiful forms are 
found among the man>’ tiny orchids, ferns, 
lycopods, lichens and liromeliads. Numerous 
species of plants and animals live only in the 
aeiial world of the trt't'-tops, neither grow ing on 
the ground nor de.scending to it. Like the 
acpiatic flora and fauna of streams and lakes, 
they live their own peculiar existence , . . 
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bewildering sensation of that string of place 
names. It is curious now' as I look back, how 
they have since become a part of our lives, for 
we made the trip with him, at least some of us 
did, and we have seeds growing in h'lorida and 
Honduras and (.'uba and I’anama, with many 
of these unpronounceable looking names at- 
tached to them. Every one of these, strange to 
say, is spelled phonetically and a Hollander has 
no doubt in the world as to how to pronounce 
them. They are not like Newara Eliya, in ('(‘y- 
lon, which is pronounced in luiglish as though 
it were spelled Nuralia. 

In the interim before we started up the coast 
we had time to visit the Broef Station or I’ixiawi- 
ment Station of the great “A.XMGO.S.” (Alge- 
nieeneyereeniging Rubberplantersf )ost Sumatra). 
I his (leneral Association of Rublier Blant(*rs on 
Sumatra’s h.ast Coast is one of the greatest 
companii's now operating anywluTe in the tropics. 
As we drove in the direction of the Station we 
passed a beautiful white .stucco building in the 
suburbs of Medan. It was as attractive as an 
art inuseum, but as w'e were looking for an ex- 
periment station, we jiassed it and drove on, 
only to l)e turneil around and sent back to it by 
the next man we asked directions from. When 
we enp'ied the spacious hall and visited the 
beautifully equipped, spick-and-span labora- 
tt)ries, D()K.si;tt and I looked at (‘ach other and 
wondered. We had .seen beautiful (‘xperiment 
stations before, but one such as this had not 
even entered our imaginations. And here it was, 
on the very edge, so to speak, of the tropical 
jungles of an island about which it was difficult 
to learn anything in Ceylon, and in the suburbs 
of a town which thirty years ago was only a 
native kamj)ong. It was a palace of resiarch 
maintained by a great commercial Cfimpany 
that was developing the resources of Sumatra. 
As we w'ere shown the courtesies of the labora- 
tories and met the young resi'arch men who were 
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working on (‘Vi-ry sort of <iucstion connected 
with the rubber and other plants in which the 
A.V.K.O.S. is inter(‘sh'd, I cr)uld not helj: re- 
joicin^^ to see the evolution of the new and 
modern method lor f7]an’s Cfjfjtrol of the vast 
r<‘sour('es of I Ik* Iropics. 

For countless .^cMierations those humans born 
within tlu* borders of the tropics ha\e been try- 
ing to cope with the jungle, and so far as one can 
judge, with mighty little succ(‘ss. 'I'heir houses, 
their tools, their sanitation and tlu'ir intellectual 
li\(‘S hav(‘ remained very close to savagery. The 
jungle has been so near to o\erw helming tlumi 
all the time; its weeds, its rejUiles, its insects, its 
fungi which attack thc'ir cultivated plants, and 
its diseases w hich atta(’k and kill or disable them, 
ha\i> all combined with a climate that stimulates 
indolence' to hold tremical men back. White' 
men liy the hunelreels of the)usanels have venture'el 
singly into its shaele-s, have cleare-el pate he's e)f 
lanel anel plante-el their creeps, eenly to leave their 
beenes seeniewhere in the' jungle. One coulel al- 
nieest paraphrase' Byhon’s saying “ Man's contreel 
steeps with the sheere-” anel apply it tee the- jungle- 
ratlu'r than tee tlu' se'a. Man has neew eerganizeal 
in great groups, in industrial armies as it were, 
anel teeday is conquering the jungle see fast that 
those' eef us whee lee\'e‘ its myste'ries anel its wilel life 
trendele lest tlu'sc' armies ek*slreey it ceeinple-te-ly. 

I his Preee'f Statieen with its leacterieeleegists anel 
chemists anel enteenieeleegists, repre'Sents part eef 
the gre'at fighting machine with whieh this in- 
dustrial army is ceembating its treepical enemies. 

I here is aneether point eef view also freem which 
such gigantic asseee iatieens eef capital as that rep- 
rese'titeel by the' AA.R.O.S. is interesting. 
Ameeiig the greew ing army eef seae'iitifie' disceeNere'rs 
threeugheeiit the- inelustrial, chernie’al and nu'die'al 
weerlel an inelivieJual may arise at any lime' with 
a ne'w idea, which, like' the ielea eef ( leeeeLeYi-'.AK, 
may make ne'cessary tee the' civilizatieen eef the 
great tempi-rate' regieeiis seeine as yet unsuspecte'el 
reseeurce eef the jungle', seeme tree perhajes. kneewn 
neew eenly in the elry teenie's eef a syste'matic fleera. 

I he' A.V.K.O.S. berms the link be'lwe'e'ii tin- lu-w 
disceevery and the- plantations eef raw mate-rial 
reepjireel tee jeut it intee actieen. 

I here is .seeiiU'thing e[uiti' Anu-rican, I finel, 
about the Heellaneler as yeeu meet him in his 
ceelonii'S. lb- is casual, since re, anel heespitable'. 
Or. lei-: JoNe; and his assistants wt-re- amusiel, I 
pre'sume, by my quc'St tor the re-lative'S eef the 
rnangeeste't'n but the-y sheewed me all tlie-y hael. 
anel there leer the first time- I saw the- “Assam 
Geleee-geeer ’’ {Garcinia atroviridis), useel, like- the 
(jeeraka" eef ( eyleen {Garcinin cambo^ia) in 
curries. Its rinel s[elits naturally intee se-gnii'iits 
een ri[)ening, anel the'.se', when elrieel in the- sun. 
turn black anel kee-j) tor wt'C'ks, ri'taining their 
incre'dible sourness to the' enel. 

I had not ceeme tee Sumatra tee stuelv the rule- 
be'r situatieen. If I hael been geeing tee'stuely it I 
sheeiild have eleene see when 1 first visiteel Singa- 
peere in 1896, at whie h time' Dr. I<idlI';v sheeweel 
me' the' trees een which he' was weerking eeut the- 
modern method eef tajeping. Hut who ceeulel ha\ e 
guesse-el theni that America weeulel ever have any 
tropieal territeery eer that she- weeulel ele-ve-leep a 
se-nse eel the impeertanee' eef the treepics. Our 
manufacturers were ge-tting the little- rubber 
tlu'y ne'e-de-el freem up the- Amazeen anel there' was 
not a single American who weeulel have- listeneel 
five minutes tee any talk I might have given him 
abeeut plantatieen rubbe'r in the Orie-nt. 


Heewe-\(-r, when the geneticist. Dr. I liassi^R, 
sheewe-el me seeme- eet his grafte-el eer bueleie-el rulebe-r 
tre-e-s anel teelel niv that as mue'h as fift\' grams eef 
rnhher liad lee-e-n take'/i from a budded tre-e- only 
seve-n ve-ars old, whe-re-as the' a\'erage‘ eel the se-e e/- 
ling trees in the- pkmtat ions was only -e-ve-n grams, 

I e'eeulel utiele-rsta nei what a e l ane'e there- ma\ be- 
in the- substitutieen eef bnelele'el tie-e-s tor st-e-elliiigs. 
Fate-r een, ne-ar Langsar, I .saw eene eef the- meere- 
(ereegr(-ssi\e- e-states, anel was sheewn a small com- 
mercial planting eef buelelt-el tree-s. While- ('very 
e-xperie-nce- eef the- eerchai'elist weeulel See-m tee peiinl 
lee tlu' aehantage' eef growing tre-e-s buelded with 
weeeed freem re-e'eerd latex be-are-rs ralhe-r than the 
hit-e)r-miss .se-e-dlings eef unkneewn ancestry, there 
api)e-ar tee be a geeeeel many jeteints still to settle- 
be teere- e-xtensi\ e- plant.it iems eel buelele-el rubber 
tre-e-s be-ceenie- a facteer in the rubber situatieen. 

I hat the- ine|ustr>' is peeinteel in this elire-ctieen 
se-e-ms ea-rtain.^ 

Sumatra se-e-ms tee be- the- rubber gre ewers’ 
p.araelise*. I juelge this freem the compariseens 
whie-h eene* eel tlu- preegre-ssive- planters elre-w be-- 
twe-e-n the- labeer ceenelitieens tlie-re-, and theese- in 
jav.a anel the- Malay Stale's. 'riu- Sumatra 
planter ceentracts with the Geeve-rnment her his 
labeer. guarante-eing ce-rt.iin ceemberts. In return 
he- is insure-d against ce-rtain de-fe-ctieeiis een the 
part eef the- labeere-rs, meest eef wheem he- brings 
trorn java. Me deee-s neet ha\e tee deal with .any 
labeer eerganizatieen eer with any nati\e' ehie-l in 
the- empleeynu-nt eer dismissal of his labeere-rs, .as 
the- plante-rs in Ja\a and the- iM.al.i\’ Peninsula 
must elee. d he' sup[.)ly eef Javanese- l.abor is tlui 
gre.atest facteer in the- rublee-r situatieen in the 
Orient, it weeulel se-e-m. \Mie-n eene compare-s the 
systematic agricultural h.abits and the te-.acha- 
bility eef the Javanese-, with the- cliaracte-rist ics 
eef almeest any (ether rae-e which today is tapping 
rubbe-r, I dee neet se-e how one- can tail tee appre-ciate 
the- advantage the-y bring. The- tapping eef rule- 
be-r is almeest a carpenter’s jieb. It reepiire-s a 
ste-aely, trained hand t(e push the- tl.it gieiigi' aleeiig 
the- upper e-dge eef the thick bark and pare eelf a 
thin shaxing freem it wilheeut eitlu-r cutting intee 
the- te nder greewing laye-r of cells, or cambium, 
eer h-aving seeme eef the- bark ley cutting toee lar 
freem it. 'bee dee eene- eer the- eetlie-r lerings burylls eer 
kiKets that interfi'i'e- with the tajeieing \'ears late-r. 

In .Siimalr.i tlie-re- is a syste-m eel pe-nalties ;md 
beenuse-s ele-pe-iieling upeen the- anueimt eer lae k eet 
these injurie-s, and an ins[)(('tor checks uje the 
weerk eel the- tap|eers and ke-e-jes a re-cord each 
oiie-'s weerk’. die' plantation I \ isited h.id 2490 
acre's, anel was eepe-ratcel by nine Fuieepeans wlue 
m.inag(-el the- niaehiner>' .anel the- 800 Jax.inese- 
tappers and ((elle-i teers, man>' eel the-in wfemen. 
rile- highe-st pa\' (ef the- t.api)(-rs amounts to aleeeut 
$7.00 a month, without leeod sup[)l\', .md a good 
tajeper will tap 400 tre-e-s a eliy aiui dee it in leeiir 
hieurs ot ceentinueeiis weerk. 

I shall neet feerge-t the sens.iti(ens this trip 
thneugh the largi- |el<mtation ne-ar l.iingsar gave 
nie-. M.in hael, in my lite-time-, substituted a 
feercst from the .'\mazeen for a prime\ al .Sumatran 
feerest, and had eleene- it see hurrii-dly that there, 
among the str.aight rows lef large- Hr.izilian rubber 
tre-e-s the- giant blacke-ne-el stumps eef the original 
.Sumatr.i tre-e-s we-re- still staneling. I was ri'- 
minele'el (ef an eve-ning in my eewn lueme in Wash- 


‘ I learni'd more about tin* hudde-d rubbe-r later troin 
Dr. t'k.VMKK in Uuilctizorn, to whom is ae:corde-d the hone)r 
of first leuelding riibbcM tre-e-s on any considerable' scale. . . 
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in^ton, when Dr. lli Hi^k ol Para me of his 
(rip for the Hrazilian vioxernnunit, to si'c what 
I)lantation rublx'r in the Orient was likely to do 
to the Brazil rubber indusliy. “ Brazil ean never 
coinpete with the Orient, we hawn’t the labor.” 
was the way he put it. 

There is another ICxperinient .Station in Medan, 
that of the Tobaeeo Planters of Deli. I wantecl 
l)artieularly to see this, for it was the first of the 
private experinuMit stations that Dr. 'Tkki'H had 
just .succeeded in KetB”U started in 18^6 when I 
landed with him in java. It was his newest to> 
then, and Bkkd.v uk Haw was its first director. 

I ('ould not but recolU'Ct those early discus.sions 
around the dinner tabh- in java ;is Dr. Pai.m, the 
jirc'sent director, told me ol the widesjiread dis- 
tribution t)t mosaic diseases in the tropics, dis 
eases, tht' wry existence of which was not sus- 
pected in those days. As an indication ol the 
change that has conu* since the nineties, it is 
interesting to know that over a million dollars a 
year is spent by the private trojiical plant ex- 
periment stations in the Dutch l^ast Indies. 

* * * 

At last our cainj) etiuipmimt was ready for the 
trip with Mr. Brandts IB ys, and the cars were 
loaded with bed rolls in oilcloth covers, and tin 
cans full of clothing and supplies ol all sorts. 
I'ins full (»f alcohol, tins lull ol photographic 
films, tins full of food, e\erything in tins to pro- 
tect them from the tropical downpours. 'To dry 
plants betwei'ii shirts of paper is an easy matter 
in dry regions, M AiRt; in Morocco, for example, 
used newspapers, and e\<‘ry night used to .strirv 
his half-dried specimens all around his bedroom 
and the next morning gather them togetluT again 
into his wiri' pre.ss. .Such a method, howe\’er. 
does not work in the ilripping rain forests of 
Sumatra where all day long the relative humidity 
stands around 90^^, and in the morning may bi- 
as high as 99%. The s()eed with which a plant 
molds there is amazing. To prevent this the 
newest technique is to lay the sjiecirnens between 
the driers, and when a large [lackage has been 
made slip it into a tin ca.se, pour .some alcohol 
into the case and seal it uj). A pint ol alcohol 
in a fn<--gallon can will keep the plants Irom de- 
cay for a \'er\ long time. 'The drying process 
can later be completed Ijy artificial means. 

'There were so man\' tin cans (altogether too 
many, Doksi it maintained, and I believe he 
was right) that CikAiiwt and Dohsktt had to 
travel part way by train. I wanted to see the 
\'egeta(ion fringing the coast of .Sumatra and 
compare it with that of .South Klorida. I have 
always wondered if certain Asiatic species com 
posing the coastal swamp vegetation of Asia 
might not be introduced into the American man- 
grove swamps that hava- come to play such a part 
in the beauties of southern Floriila. 

The (lay was hot, but the roads were good and 
soon we were (raveling north through the low 
country near the coast, bound for Takengon. 
If one does not mind the heat, the low coun- 
try is by far the most interesting botanically, 
for there is where the strange palms, lianas, and 
dank tropical jungles are at their best. We 
passi-d through native pepper plantations, and, 
as I waded through the long grass to refresh my 
memory of this strange evergreen vine, hanging 
in tres.ses from the shade trees on which it is 
trained, 1 could not help thinking how strange it 
is that the tiny black fruits produced by this 
relatively uncommon \ine should have found 
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their way onto the tables ol civilized man 
throughout the world, becoming the universal 
com[)anion of salt, that essential mineral of our 
foods. Its appearance on man’s talile dates 
back far beyond Roman times and it is recorded 
that Attu.A the Hun demanded as part of the 
tributes in (he sacking of Rome, .^t)()0 pounds of 
lilack [)e[)per. 

Leaving the road we went by motorboat out 
into Aroe Bay where the m.ingrove \egetation 
with its long hanging fruits, ready to drop and 
float in the water, reminded us all ol the coastal 
mangroves ol Klorida. TAeii the stories ol croco- 
diles were niU wanting. In the swilt currents 
of the T>a\' many fatalities have occurred that 
were to tile aibantage of (hesi- water demons. 
■Sixteen natives were (-aten 1)\' these brutes in a 
single eddy. 

I was interested in the “Niri Boenga ” (Xylo- 
carpiis jfranaiiim), claimed to be the best of the 
tidal swamp tanbark trees, but 1 cannot see any 
early chance of its being utilized. In order to 
add its interesting form to our own mangrov-e 
swamjis I accepted .Mr. Bkandis Brvs offer of 
seeds for America. The two .Asiatic Rhizophorns 
{R. conju^ata and R. mucronala) were hi-re 
mingled, neither species however, producing 
trees so stately as our own mangrove {Rhizophora 
mangle), and although their aerial roots are as 
remarkalile, 1 am inclined to believe that so far 
as bizarre and fascinating forms are concerned, 
Florida can be proud of ha\ ing some of the finest 
mangrove swamps in the world. .May she long 
be alile to keep them. 'They are making land for 
future realtors to sell, jx-rhaps, but the\' furnish 
today OIK- of tin- most imiipii' plant sights in the 
world. 

1 have long ho|)(-d to .si'c the Nipa palm {Sipa 
fruticans) growing on the shores of Biscayne 
Bay. It inhabits the low salt marshes ol the 
Oriental tropics, where its masses of great i-rect 
leaves rising from th(- ground add much beauty 
to the ('oasts of this whole- region. I onC(‘ suc- 
ceeded in getting some s(‘(-ds of this palm started 
and Prof. ('has. 'T. .Si.vii'son of Little River, 
Florida, i-ven got oiu- of (h(-m to grow in his 
hammock, but do what he could, lu- was not able 
to |)rot(‘ct it from the crabs. It was exciting to 
se(‘ the nipa again and to arrange for another 
shipment of the heavy fruits, though a year latc-r 
th(- failure of the shipment was announced. 

Passing through a little \'illage wa- all scente<l 
a delightful fragranci* and found it came from 
the avenue (n-i-s lining th(- highway. They were 
covered with yellow blooms and thi- whoh- 
mak(‘-np of the tree S(-(-med to fit it in a pi-culiar 
way for the making of a tropical avenui-. It 
was Rterocarpus indiens, a leguminous species 
that (l(-ser\(-s to be- thoroughly tried out in .South 
Florida as a shade and av(-nue tre(-. More sei-ds 
must be secured, howcwr, as those we sent in 
fail(-d to grow. 

As we passed through a native market b>' the 
roadside and I got out to look at a strange Iruit, 
which to this day I have not Ix-en able to identify, 
Mr. Brandis Buys whispered to me that this 
was one of the places where tlu-y had had trouble 
with the natives, and a little further along tlu- 
road where we .stoppeil to changi- a tin-, I noticed 
that he kept a sharp eye on some surly-looking 
fellows in a hut m-ar by and he told me that he 
did not lik(‘ their looks. Asid<- from these in- 
cidents the wTole trip was through a seemingly 
friendly country. 
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'I'fu* hotel at Lan^sar liad htnai kept for many 
years l)y a man who took an interest in inserts, 
and when he heard that (iKAlfAM was eolleetinji 
thetn he told us that near the oil field of Darat, 
when* om* of the wells burned ni^ht and day he 
had seen thr- j^reat Atlas moths so al)undanf that 
they fornu'd ^reat windrows on the j^round under 
the lights, and that he had seen tillers from the 
forest fet'ditiK <>n them. We noted this loeality 
oti our map as one to \'isit, hut were m‘\rr able 
to do so. 

I think the drive* Irom l.antisar to Lake* I'awar 
deserves to rank as one ot the great dri\'i*s of tin* 
world. It skirts the lowlands for al)out one 
hundred niih'S and then elimbs betwe-en moun 
tains almost ten thousand t(‘et high to the* (*n 
( hanting mountain lake*, or “la<K*t.” 'I'awar. 

I he lowlands wore* hot and it was afti*rnoon 
before w'e r(*arlied liir(*uen and began to climb. 
Roads in a tropical mountain r(*gion wlu re hand 
labor is clmap and bridging material e,\pt*nsi\-e 
are about the crookedest things in the world, 
riiey follow in and out every ra\ ine or gully on 
tlu* hillside. ()m'’s stee-ring wlmel is eonstantlx 
turning, and turns too sharp to make without 
backing are fr(*(jui'nl. d'he sun S(*t and a bri(*f 
twilight ensiK'd, followed by a rising moon, as 
we climb(*d up onto the ridge*, with tropical 
jungles stri*tching awa\ on eith(*r side*. As w<- 
dij)ped down intcj tlu* dee*}) shaeleews east bx* the* 
mountain, we heard a elistinct reear from the* 
forest. liKANDTS Bt'vs w hisp(*reel to me*, .is 
though he thought the* e*ry might al.irm .Mrs. 
I'aIR( HIM), “It’s a tige*r.’’ \\V we*re* ele*Iighte*d 
.md liste*ne*d tor the* ne*.\t scre*am. It was thrilling 
to be trav(*ling by moonlight threeiigh a jungle* 
infe*ste*d with man-eating tige*rs. I'xvo me*n anti 
lour l)ullocks had bei*n elraggcd otf this same* road 
by a man e*ating tigt*r the* month before* as the*x' 
we*re* elriving bullock carls to lbrt*uen. 

On a shai'}) high turn we sto|)i)e*el anel got eeiit. 
Ooing ujj into the* fore*st a hunelre*el y.irels to a 
little* lookout, we* saw beien't* us Lake* I'awar, 
shimmering in the* moonlight beloxv. D.irk 
mysterious mountains surrentnded this little* 
lake* in the* jungle, a fe*w white* he)uses on its shore* 
marke'd the* x'illage of rakengon. It was an e*n- 
ch.'inting tropical sct*nt*. 

In a fi*w minutes xve* iiulled Uj) befeere* the* jia.s 
sangrahan or ( iox’ernmt*nt eiwnetl rt*sthou.si* at 
l akengon. I )()ksi;tt and (jKAIIAM we*re* waiting 
lor us at the* door anel tlu* rijsllafel was re*.idy in 
the* kitchen. The* rijsttafe*! eef 'Fakenge)!!, this 
tiny si)(*e'k of a jilace* in Atclu*(*n seeme*el bette-r, 
xvith more* strange* things in it, th.in had the* 
fine*st ( eylon e urry we* had t*ate*n in Kanely, but 
(he*n the* tem|)e*r,iture hael some‘lhing to elei with 
it, for the* the*rme)me“te r ste)od at 54° K., anel we* 
rubbt'el our hanels te) warm them. 

rhe)sc meernings in Takt*nge)n; he)w shall 1 
ele*se ribe* th(*m? riu*y held the quality eif sjiring. 
The* cle*ar ce)ol air anel brilliant sunshine* niaele* 
one* think of ne)rthe*rn latituele*s. 'Flu* e-ourte*sy 
of a launch riele* on l.ake* Fawar was e*xte*nele*el 
te) us and as the sun breike* thre)ugh the* clemels 
in great stre*ams e)f light we* cxple)ri*el its she)re*s. 
Flu* lowlands we-re* fille’el with })adely fie'lels, the* 
ravines were* masse s e)f tanglcel lianas, he-re* anel 
the*re gigantic elumijs of bamboe)s waxe-el the*ir 
stems in the air .anel at eine* j)oint a pe*rfe*e*tly 
e'normous mange) tret* ste)e)el all by itself in the 
Jantlscape. Ihe* me)untain slopes them.selx'cs 
were* coveree] with pines, solitl stanels of the 
Merkus |)int* {Pinus mrrkusii) which Mr. 


Hra.NDI.s lil'VS wantt*el us te) set*. ( )n otie siele 
e)f the lake we |)assed the cunninge*st eleelllujuse- 
like little elwt*llings e)n pil(*s, se*vt*nty-hx e* eif the*m, 
summer “ce)ttagt*s’’ e)f the (’.aye) |)(*e)ple* wht*re* 
whole familit's come te) s})e*nel a nie)nth anel hsh. 
At the sea.son wht*n the* “'Ft*jjik“ winel ble)ws 
in August, sh))als e)f small .se)-calle*el 'Fepik fish 
frt*<}uent this sheert* and the* })e*e)|)lt* catch them 
by the* millie)ns freein tiicse* he)uses e)n the* water 
.anel elry them the*re te) eat with their rice*. ( tm* 
gets the im|)re*ssie)n that the ('.axe)(*s leael a 
|)aste)ral .iiul j)t*aceful family life on the she)re*s 
e)l this me)untain lake*. 

There* was a reiael h.ilfway reainel the* lake anel 
we* starte*el out .dong it e)ne* alte riioon, be)tanizing 
iij) into the* pine*s, whe re* l)e)Ksi: i t eli.se e)xere*el a 
re*markable* tro|)ie'al rasi)be*rry with light re*el 
truits anel le.ax'e*s that we're* ge)lele*n breiwn be*- 
ne*,ath (Ruhus chrysophyllns). 1 his was ,a ne*w 
e'e)|le*e t ing fie'lel anel we* we*re* ke*ye*e| up; we* eliel 
ne)t have* .inx iele*,i e)f what might be* .ihe'.ael of us. 
I h.i|)pe*ne*el te) be* alone* for a nionu*nt ein the* 
ir.ail xvlu'ii, le)e)king u|), I saw beleeia* me* a gray 
e liff oxe*r which was te*ste)e)ne‘el the* lo\e*lie*st e*xi*r- 
gre*e*n climbing fig imaginable*, with a hundre*el 
or mepi'e* brilliant scarle*t fruits se*t e)ff bx* the 
gle)s;y gre*e*n e)f the* fe)li;ige*. Fhe* habit eel tlu* 
jil.'int re*niinele*el me* of tlu* eejinme)!) Hens repens, 
but the* le*axe*s we*re* e’eearser anel the* fruits se'xe-ral 
time's as large* .anel fhe* ine)st striking scarli't ce)lor 
1 have* e*xe*r see'ii in any Iruit. As 1 st()e)il looking 
.it it anel weiiiele-ring if the* fruits we*re* goeeel to e*at, 
.inel how we* eaeiilel ge t seime* of tlu*m, anel he)W 
le)\e*l\ a jil.int e)f it woulel be* ein the* wall of a 
heeiise* in Se)Uth h'leeriela, 1 was conseieius eel i*x- 
|)e*rie*ne'ing in a nu-asure* tlu* ele*lights e)f theise* 
early e*xj)le)re*rs wlu) first se t e‘ye*s e)n the* I irtorui 
reyid eer the* rallle*sia ea* the* jacaraiula, let us say. 
Fhe* |)arty' e ;ime* tij) anel it was xvith some* eiifficulty 
th.af Jim anel (’.raha.m se',ale*ei the* e'lifl anel breiught 
eleewii the* fruits. 'Fhe*y we*re* as harsh .anel reaugh 
te) the* teeuch .IS ,i i.)ie.*e'e* of s.inel[)a]X‘r, anel the* 
foliage* xvas harsh teio. Ihe* su|)e*rb-le)e)king 
fruits we*re* ne)t geeoel to eat. Alas, the)Ugh we 
|)ae'ke*el the* ri[)e*st se*e*els we* ce)ulel get, in e*xery 
wax' kneewri te) us, ,'liui jieesteel them, ,is we ll as 
se)nu‘ cuttings, Irom F.ikengon lay le*tte*r })e)st, 
neme* e)f the*m re*ache*ei Ame*rica .ilixe*. Se) far as 
I kne)w, it has ne)t ye*t re*e'e*ix e el its leapt ismal se'i- 
e*nt ifie* name* ... 

.Mr. |{KAM)'rs Hi \s wante'd us ja.irticularly te> 
se'cthe* stanels of , Me rkus pine*, as he* was xveerking 
een tlu* the*e)ry that vast forests e)l it ceeiild be* ele*- 
xe*le)|)e'e| in these* .Sumatr.i highl.uuis, anel since* 
it is an e*.xce*lle‘nt tur})e‘ntine*-i)rodue ing s|)e*cies 
this we)ulel aelel gre*at we'.ilth te) ee*rtain me)Unt,im 
re*gie)ns eif the* I )ute h ICasl Iiulie'S whe re* little* 
that is e)f xalue* is neew grown. His first lerobleni 
was to clu'ck the lire's anel ste)}) the* encroaching 
tall grasses xvhich are* the eleslreeye'fs eel the* pine 
forests. 'Fhese* twe) agencie*s work te)ge*the*r in an 
associatieen meere* })e*rfe*e't than many' eif the* sym- 
bie)se*s’’ ))f fie'lel beetanists. ('.r.isse*s alone* cannot 
eie-sfreey the feerest, but eeeinbiiU'el with fire* the*y 
are* eh'streeying it e*xe*ry'whe*re*. l.e*t grasse*s start 
at the* e*eige* of the* fore*st wlu're* they get e*ne)Ugh 
sunlight, th<*n il the*y catch lire* in the* elry se'a.sem 
tlu* tree's een the* e*elge eif the* teere'St w ill be* burne-el, 
anel intei this fringe* of de*aei le-aHess trees the* 
grass s[)re*ads with the ne xt we*t se*ason. Re*i)e'at 
this preice'ss for e’cnturie's anel the* lanels capable* 
e)f su})i)e)rting the* tre*e*s will lu'eeeme* grasslands. 
Ne)whi‘re* hax't* I se-e-n meere striking ele ineenstra- 
tiems ))f this |3hene)me*ne)u than here* in the 
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jungles of Atehoen. By gnisses ! do not mean the 
blue grass vvhieli the colort'd man cuts from your 
lawn e\t‘ry montli. I na-an grasses as high as 
your liead, grasses that make so thick a car|M‘t 
on the ground that seeds dro[)ped from the trees 
cannot get through, gr.isses that you could grub 
out every week from the grouml and that would 
grow again where you had thrown them tt) die. 
Grass is the curse ol the tropics, as e\ery planter 
will tell you. Shading it out with other plants 
seems to be the only nu'thod ol combating it. 

So we drove ilown the highway to Lampahan 
and struck through into the dense forest. 'I'he 
road bee ame a mere trail, tlu“ \ <“getation became 
more dense on either side and the tree buttresses 
became larger. There are no giant trees such as 
the ('alifornia seciuoias and n-dwoods or the 
Australian eucalyptus to be found anywhere in 
th(> tropics; they do not (‘xist there, l)Ut why this 
is so is one of the Imtanical puzzles. What seems 
to nu‘ tlu' most striking ditferenc(‘ lu'tweim tin- 
tropical jungle and such a lorest as the redwoods, 
for e.vample, is the tangh'd character of tiu' one 
and the simpU' (jpen characti'r of the other. In 
the redwood forests, as far as you can see, the 
trees are redwoods; the same type of tree meets 
your ('ye where\er you look. In a tropical forest 
you may ha\e two hundred spt'cies of trees in a 
single acr(', a bewildering arboretum if you 
pK'ase, with n(.)thing labeled, and with the 
Howers a hundred feet above your head where 
the mouKeys are playing. 

We stopped under a strangler fig, which would 
serv(‘ as a landmark, and with our long knives 
in our hands scattered through the forest to do 
a little collecting. 1 he undergrowth was dense, 
there were numbi'ih'ss climl)ers with r('curve(i 
spines; every step of the way had to be hacked 
and it was surprising how (juickly one got lost 
and how far away and faint the calls of the 
others became, (io into a corn field and notice 
how (quickly you get into a silent world, and how- 
soon you leel yourself al(.)ne. A strange distant 
souiid lik(* the bark of a dog, and yet diffeia'nt, 
reminded me that the native forester had re- 
ported meeting a tiger on the trail the day before. 

Ahead of UK' stood a smallish tree with 
branches low enough to the ground so that I 
thought 1 Could get specimens of its foliage and 
fhjwers it it were in bloom. I'o my surprise it 
was unmistakably a Citrus tree, but since there 
were no flow(‘rs or fruit the (|uestion of what 
species it was has remained in doubt. 1 am in- 
clined to think it is a wild form which Doksktt 
later found in fruit. 

As I hacked my way through the dense tangle 
of climbing lerns and grasses 1 hapj)ened to look 
down, and pushing the tangle aside with my 
long knife 1 found 1 w.is on the very brink of a 
deep gully and that the enormous green leaves 
below me were the to])s ol tall tree ferns growing 
up from its bottom. Gne winces a bit at such 
discoveries and can hardly helj) wondering how 
it would ever be possilde for one’s friends to find 
one should one fall into such a gully in a jungle 
which it takes days to cut through in a single 
straight line. 

I he turfientine still stood in a magnificent 
stand of the merkus pine some miles further on. 
It was a cleiiring in the forest like many I had 
been familiar with from childhood, for in place 
of th(' myriarl species of tret'S we had been seeing 
in the jungle, here we w«‘re surrounded by the 
trees of otdy one. The turpentine ta[)pers were 


at work. Mr. Brandts Buys had designed their 
special tool and pre.scribed the method, which is 
the most refined of any turpentine tapping I ever 
saw. It .stood out in strong contrast with the 
crude, iidiumane methods of our own southern 
states, where a t(»ol of the most primitive make 
is used, and where little attention is paid to the 
life of the Iri'i'S. It suggested the rubber tapiiing 
technicpie, whii'h has been tlu' si'cret of the suc- 
cess of plantation rubber in .Sumatra. Only a 
small thin chij) is taken from the wound each 
day, and whih' 1 shall not go into a discussion 
of its superiority over the French or American 
methods, I cannot hel|) reminding those who 
may be inclined to be skeptical, that the Dutch 
have made great successes of plantation cinchona, 
of |)lantation tobacco, and of plantation rul)l)er, 
and are making great progress with their planta- 
tions of West African oil palm, manila hemp and 
gutta-[).‘rcha. Plantation turpentine may yet 
come on the market. 

We botanized another day, the whoh' party ol 
us, from tlu' highway, using the automoliile as 
a base and spotting fruits and Howers in the 
forest near by. If anybody imagines this ha& 
any resemblance to liotanizing from an automo 
bil(‘ on the Great Plains, he must revise his no- 
tions, for tlu' flowers on a level with our eyes 
were in tall trees that rose* from the steep moun- 
tain side far below the highway, d'o hack one’s 
way down to them took much time, great 
physical e.xertion and some risk; then, in ordi'C 
to clear the trunk of the tree so that it could be 
climbed, all kinds of spiny lianas, incomparably 
wor.se than any green briar or saw Ijriar which 
growes among the sassafras tri-es of Maryland, 
had to be lal)oriously gotten out of tlu' way. 

Festooned from many of these forest trees 
hung climl)ing species of ficus with extremely 
d('Corative fruits, not so Ix'autilul as the ones we 
had found on Lake d'awar, l)Ut still vi'iy at- 
tract iv(' and certainly (h'siderata for .South Flor 
ida. One of the most attractive of these jiM 
Doh.sktt had a hard climl) to get. Anyone le.ss 
determined and le.ss agih' would have' gi\-en it 
up, so we photographed him holding it as he 
stood panting from his exertions in the sun- 
light. rile fruits were not ripe, l)ut we wrai)petl 
some cuttings with the greatest cart' and posted 
them, letti'r post from 'I'akengon to Wash- 
ington. 'I'lu'y weri' propagated as P. I. 
67559, Ficus callicurpa, in the tropical gardens 
of tlu' late Dr. If. Ni'.Hki.i.Nc; at Napl 's, Florida. 
Sonu' day it wall add its beauty to the tropical 
vegetation of that new commonwealth. 

One morning while the others were Imsy with 
their preparations for the trek through the 
jungle, Mrs. Fairchild and I motori'd with Mr. 
Brandts Bia's to a point on the trail where I 
had seen a relative of the chestnut, a Castinopsis, 
the seeds (T which 1 thought I could easily get. 
With our klawongs we scrambled up the steep 
slippery slope into the jungle, and the muh'r- 
growth closed in around us. It was stiff hacking 
and going. .Suddenly not a (piarti-r of a mile 
awaiy we heard the unmistakalfle snarl of a tiger. 
When that snarl brc'aks thi* uncanny stillness of 
the forest it startles anyone! It was pretty lU'ar, 
but not so near as we were to the road, so we kept 
on. Another snarl still ru'arer: evidently the 
beast was coming our way. Another and an- 
other, each louder than the last, and finalK 
Brandts Buys said that whih' ordinarily tig(*rs 
stalk their prey stealthily and at night, a hun- 
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^ry man-eater will roar arouiul and even attack 
in daylight, and as this one was so evidently 
coming our way he thought wc had better get 
out of the jungle. Mrs. Fairchu.d mo.st heartily 
agreed with him, so we withdnw, though not 
before I had satisfied myself that there were no 
ripe seeds on the tr(‘<'. A few days later, Mrs. 
Fairchild and 1, thinking that our n<‘rves had 
bee-n in no way affected l)y this experience, 
which we had both keeidy enjoyial, retunual to 
this same highway ab(mt <lusk and made our way 
across an open held up to tlu“ edge (jf the jungle. 
I startl'd ( ollecting while Mrs. Fairchild got out 
l>er little alcohol lamp and started to brew a pof 
of ti'a. .Suddenly there was a crash right behind 
us. 1 think both our hearts were in our mouths. 
.A great branch, loosened by some storm had 
fallen, although tlu're was not a breath of air 
moving, but the idea of canij)ing out alone in 
the bji'est as we had often done elsewlu'ie, lost 
its attractions. 

+ + + 

We spent nearly a week in 'lakengon, <dl of 
us together, before things were in readiness for 
the more strenuous part of tin* trip, the two- 
liundred-and-hfty-niile trek through the forest, 
but at last the coolies had all been engaged, thi- 
live chickens bought, the ap[)ort ionment of the 
loads for each had bei'ii made and ever\ tiling 
was in n'aoiness. Who was to go.’' Mrs. h'AiR- 
CHILD was only a few wia'ks out of the hospital 
and could not go, and 1 had bi-en hav ing .a good 
deal of trouble with my feet, an old case of flat- 
foot. Some one familiar with the material -we 
had alreatly c:ollected had to remain to attend 
to it or it Wduld be lost. 1 was not willing that 
one of the next generation should be deprivi'd 
of the experience and L)()R.SLTT did not drive the 
car, so it fell to my lot, so to speak, to be left 
behind. It was ratlier a bitter thing, but then 
the whole region was so full of interest that I 
soon forgot it. 

W'e had not imagined that taking le.ive of the 
boys, where the road eiuh'd and the trail into 
the jungle began, would lie any more exciting 
than watching a group of friemls disappear on 
the rear of a l^ullman train, but it was. Fhe 
trek was about as far as from Washington t«> 
New York. It was to tak(' ten days or twd 
weeks and there was no way of gi'tting word to 
them during this time. We were to motor back 
to Medan, get up again on the high tableland 
from there, and meet them at the other end of 
the trail. Just at the last minute, as if to add 
spice to the excitc'inent, Hra.sdt.s Bi vs came to 
me with the news that not fifty miles from where 
the trail pa.ssed, some Atchenesi' had, a day or 
two before, amliushed a small guard of Dutch 
and Aniboinese soldiers, ma.ssacring most of 
them, and as there wa-re to bt- foreigners in the 
party the (jovernor had thought it wiser to send 
a guard of soldiers with tin- expedition. 

It was quite a sight to see them sLarl. Beside 
the chief forester there had l)een added to the 
expedition Mr. Flrnandls, the local forester, 
so that the [)arty consisted of five white men, 
with three ponies for those who got tired of 
walking, and an imposing numb('r of cooli(‘s and 
soldiers. 

As Mrs. Fairchild and 1 stood on a pile of 
logs and waved farewell to the men as they di.s- 
appean'd single file up the mountain side through 
a gap in the jungle, 1 felt we were experii'iicing 
the great and rather melancholy feeling my gn-at 


grandparents must luive kmnvn when they bid 
good-by to their sons and relatives bound from 
New Ivngland for the great forest area of the 
Western Reserve. At least tlw stage st'tting 
of the end of a forest trail was theri-, and the 
dangers, real or imaginary, were much tin- same. 

With the let-down feeling that I'omes after 
seeing friends off, we molftfed back to the pas- 
sangrahan and went to work (»n the seeds and 
jilant speciiiKTis. d'h<-re is something exciting 
about packing nj) sc'cds von have gatliered and 
in which you have great hope'. . 1 here is a keen 

pleasure in gloating ovc'r vour heib.irium sprei- 
mens as they dry in the blottr rs; the data must 
be attached to them, and every morning the> 
must be aire<l and tin- lilotti'is r hangid or tlu'y 
will mold, and whih' Mrs. hAlRCHii.D and 1 
found tlu- task of saving what we had gathered 
in the jungles no <‘asy one, particularlv' whiii we 
got back to the steaming lowlands and found 
hundreds of specimens in peril, 1 think wi' both 
look back to the herbarium days in Sumatra 
with a good (h-al of sentiment. 

rile long black log dugouts of the (jMV'oi's tic'd 
iq) to the little wharf lookr'd very inviting and 
one (lav we took an oarsman and paddled across 
in one to tlu' far side of this enchanting Fake 
d'awar. d he diigout has none of th(' lialance of 
a cayuka on the ( li.igres, but is more like a 
birch-bark canoe in its temperament. We got 
ar ross all right and found ourselves among some 
of the most peculiar cluinj) bamboos I had seen. 
I'heir rhiz(»mes formed great mounds higher 
than one’s head and from the tops of these ir- 
regular mounds rose the tall plume-lik(' stems, 
riiere weri' two kinds, the “ Bieloe Besar” arid 
the “Bie|o(' kechil,” the largi' and the small, in 
other words. It took me some time, even with 
the help of the (iayo lioatman, to get rhizomes 
of thesi* species for tlu' post. One lot arrivc'd 
dead, Init the other was report('d alive whi'ii it 
reachi'd Washington. 

I picked up a local native and he guided nie up 
one of the ravines that led into the |)ine forc'St 
al)ove us, Mrs. h'AiRCHiLD preferring to remain 
behind. It was a day that reminded me of Italy. 
We (limlx'd on and on, my guidi.' muttering 
something all the tiiiR' that 1 could not innh'r- 
stand. At last we (ame to .i little clearing in 
which was a single pine, and under it a tiny 
thatched hut with a floor m.ule f)f pelibh'S from 
the beai'h, ev idently the grave of some holy man. 
I .saw that my native' guide was awed, and I 
realized that, standing side by side bi^fore' it, he 
and I were looking int<» tin' saint' universal mys- 
tery and that our feelings wt're in no way widely 
different. All tin' lu'redity and environment 
which had been mine gave me no particular ad- 
vantage over him when it c.une to the maltt'r of 
death. He had wondered about it, so had I. 
He had not bet'ii able to solve it, lu'itlu'r had I. 
The chief dilTerence between us l.iy in the amount 
of superstition vv(' accepti'd. hot him the world 
was full of spirits and ghosts; every acc ident of 
his life was due to th(' machinations of his im- 
aginary world. For mc' the spirit world, in his 
sens(', h;nl been dt'niolished. I had Ic'anu'd to 
ex|)lain the occurrences about me in another way, 
which, while not disix'lling the mystery, had 
dispelled the superstition and fear. 1 have oftc'n 
thought of him, that Gayo guide. 

He had a superbly fashioni'd klavvong, inine 
was a poor cheap thing I had liought ()f a ( hina- 
man in 'raketigon, and 1 think he pitied nu'. He 
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felt of mine, tlum he struck the air viciously with 
his, and I gathered from what little Malay he 
spoke and I understooii, that with his he could 
fell a man at a blow. 

We tarried a few days at 'Faken^on, increasing 
our collections atid also our fondness for that 
idyllic spot the longer we staytsl, and then set 
off for Medan. As we neared Lan^sar, we passed 
through plantations of what 1 rcrognized as W est 
African oil palms {Klfeis f^uineetisis). 'Fhe im- 
mense fruit clusters lying on the ground and the 
numbered labels everywhere indicated that it 
was some kind of an experimental plantation 
where seed selection was going on, but as I could 
find nobody who was in charge of the plantation. 

I had to leave without finding out much al)out 
it. From what 1 heard afterwards in Java, and 
from what I saw in West Africa a year later, I am 
prepared to l)eli{A’e that the West Alrican oil 
palm may be the next gn*at industry of the 
Oriental tropics. Like the date pabn, it has the 
advantage of increasing its yields with age, at 
least for thirty years. It isa<lapted to the rainiest 
regions of the lowlands, and it produces a staph- 
article of commene for which there is a stc-ady 
and growing demand. Fhe kernels, as well as 
the pericarp or fruit flesh, are extremely rich in 
oil; in fact, the production of oil per acre is 
doul)le that of the coconut. Over L^(),0()() tons 
of the oil and 400,000 tons ol the kernels came 
onto the market in 1916, and by 1922 as many as 
28,000 acres had been plantc<l to the palm on the 
east coast of Sumatra alone. With their char- 
acteristic flair for \'aluable plantation croj)s and 
their unc('asing and painstaking investigation 
f)f every development, the Dutch have studi(-d 
the (pjestion of artificial pollination, pruning, 
.seed selection, manuring, in short are making 
exhaustive researclu'S into all its phases. 
Figures as high as $200 an acre gross for planta- 
tions from their fifth to their thirtieth year are 
among the estimates of possible returns.* What 
the (Jriental plantations did to the Brazilian 
rubber industry they may d(> to the West African 
oil palm industry; capture the market with their 
product. 

After two hectic days spent in Medan getting 
off shipments of plants, we got in touch with the 
owner of a charming little hotel at Kabandjahe, 
in the Bovenland. a <lay’s run by auto from the 
.Southern end of the trail where the expedition 
was to arrive-. He put at our disjHtsal a little 
house, once the home of the- forester, so we 
motejred up to look at it and found it just what 
we wanted, and the next day pushed on over a 
most remarkable road to Koetoe d'jane, which 
lies in a rainy valley between tin* nunmtains 
where the ( louds often hang so low that they 
resemble drifting masses of fog on the landscape. 

A sharp attack of indigestion during the night 
prevented my pushing on the following morning, 
but Mrs. I’airchili) met the expedition as it 
emerged at Lawe Aonau, thirty miles up the 
valley, and brought the |)arty in, and by ewning 
we were all togetlu-r, bag and Ijaggage, collections 
and exposed films, in the forester’s house at 
Kabaruljahe. No place could have been better 
adapted to the purposes of seed packing and 
plant drying. 

7'he trek had been a succes.s. Fhe natives 

Rutgkrs, a. a. L., “InvestiKations on Oil Palms," pub- 
lication of Experiment Station A.V.R.O..S. Medan, N. I., 
1922, p. Ill and At)pendix IV tan extensive biblioRraphy is 
Riven). 


everywhere had been friendly, and Dorskti, 
among other interesting finds, had discovered 
a wild relative of the grapefruit, probably Cilrm 
hystrix, and had brought some of the large fruits 
to show us. It formed a tree thirty feet high and 
its fruits w(‘re 4'2 inches through. It is not an 
edible species, but what its resistance to the 
many diseases of the grapelriiit may be, or what 
it may contribute in di.sease resistance to future 
hybrid citrus varieties, or whether it will prove 
a valuable stock on which lo graft the grape- 
fruit, are all Cjueslions whose answers depi-nd 
on the growth and development of the four tiny 
seedlings that grew from the tally seeds to reach 
Washington alivr. 

Interesting tropical acorns, looking in their 
immalure state like green jade, sevt-ral remark- 
able species of rubus which grew at an altitude ol 
.S50() feet, representatives of the tropical grape 
gi-nus Tetrastigma with clusters of blue-black 
fruit, many species of ficus lor the Florida col- 
lection of this genus, a tropical eiionymus. an 
("Xtraordinary hydrangi-a, a superb clerodendron, 
Berberis nepalensis n-semltling tlu* Oregon 
mohonia, a stunning celastrus with dark pink 
fruits, and numerous other interesting plants 
w(‘re brought in by the party. 

Graham made a valuable- collection ol butti-r- 
flies, found one of the most remarkable of the; 
tropical raspberries ami discox'ere-d tlu- larva- ol 
a new spech-s of Ldtnprotnya. Ji.M made a re- 
markalile collection of pholograjihs illustrating 
the forest and jungle characte-r of the whoh- 
“Atjeh Onderhoorigheden," as that portion ol 
North .Sumatra is called on the maps of the Dutch 
Gov(-rnment, and copies ol these were pres(-nte-d 
to the Forestry De-part nu-nt etf Sumatra. 

Although we tieel eiurse-lves eleiwn te) the task e)t 
•saving si>ecime.‘ns anel pae'king seeds, w'e took 
time- to have a glimpse- of the country about 
Kabaneljahe. It sei-nied hardly pejssible that 
this superb highlanel re-gie)n, “ He-t Bejvenlanel, 
coulel have be-en so rea-ntly eiccupied by Euro- 
pean planters. 'Fwelve years be-fe)re- e)ur time- a 
forester had refused to li\’(‘ the-re- because ol the- 
e'annibalism of the natives, anel while this re-port 
may have been overelrawn, the very fact that 
there was such a re-port se-e-ms harelly creelible- 
today. At Brastagi, abemt twelve- miles from 
Kabaneljahe-, we founel the- moek-rn hotel lull (»f 
golfe-rs, among the- gue-sts as many Britisheis 
from the Malay .State-s ami British Imlia as 
there- w-ere- Hollanders. Imlivielual mountain 
villas were- buileling e-verywhere around it anel 
the- whole place wore- the aspe-ct of a mountain 
re-sort. Beeviuse of the- million acre.-s eif highlanel 
te) roam ove-r and its drie-r but ejuite- as invigorat- 
ing climate-, Brastagi has already become a formid- 
able rival of Ne-wara Rliya in Ceylon. 

We- were in the region of the famous Battaks, 
anel one of their characte-ristic villages w'as near 
by. 'Fhe houses are all built for protection 
against e-nemies, staneling on piles high above- 
the ground with plenty of roeim for the pigs 
underne-ath. Fhey are- se-cure-ly shut at night 
and the short laelde-rs le-aeling to the eioeirs are- 
taken up. Indigo is the unive-rsal dye of the- 
clothing of Battak women ami we- saw their dye- 
ing pits down by the- stream. 'Fhe-y were ve-ry 
cruele- affairs, just holes made in the roe'ks m 
which great bundle-s of the Iresh stems anel leaves 
of the ineligo were- put, weighted down with 
stones, soake-el with water, and left to ferment. 
They see-nie*d to be community affairs as far as 
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wi‘ couUl .see. Primitive looms were in u.se 
everywhere, hut the W('aving done on them was 
very fine and the designs were often beautiful, 
each villagt* seeminj^ to have its own distinctive 
patterns. Mrs. F.\1RCH1LI), who is much in- 
terested in the Javanese batik method of dycMiiR 
fabrics, was disappointed to find that there is no 
more connection lietween batik ami Hattak than 
a similarity of names. 

1 wonder if any anthnjpcdogist has worked out 
the origin of thi‘ remarkable roots of the Battak 
houses. Who w<‘r(‘ the architects and how did 
they start a style with so much that is graceful 
and original in tht*. sweep of the roof lines and 
the proportions of tin* gables.-* I can only com- 
pare their beauty with that of the gracefully matle 
wasp’s ru'st one sei's in th(‘ barn, or the hanging 
oriol('’s lU'st in the (orchard. 

One of thc'se villages we found completely 
surrounded by a thick living hedge of bamboo, 
the mas.ses of whose rhizomes rose as high as our 
heads before the tall culms were produced. 

These culms were everv’where in us(‘ as structural 
portions of the houses and if oiU‘ wen* to take* 
the bamboo away from the Battak, his civiliza- 
tion would collapse like a house of cards. 

As w'e were returning one evTiiing from a tri|), 
we passed what 1 am sure are the most remark- 
abh* scart'crows in the world. Birds are one ol 
the greatest pests of the paddy fields and wher- 
ev'cr one goes in rice growing countries, one finds 
all sorts of contrivances for scaring tin* flocks of 
rice birds away. The Battak makes his entirely 
of baml)oo. Hi* digs a holt* six leet dee|) and 
plants firmly in it a six-inch bamboo [K)le twenty 
to twenty-five feet long, setting it perf<*ctly up- 
right. He makes a l)asket-like pulpit .strong 
enough to hold a man, and leav(‘s about fifty of 
the strong (‘lastic bamboo strands with their 
loose ends sticking up, as though the bask<‘t weri* 
unfinished. 'This is fastened on the top ol the 
pole bef<.)re it is set in tin* ground. A second 
pole with notches in each joint to serv'e as steps 
is |)lanted a short distance away from the pulpit 
pole atid fastened to it. To each ol the loose 
ends of the pulpit-basket is attached a long thin 
bamboo twine, the other end being fastened to 
a .stake at the bordiT of the rice field which it is 
desired to protect. 1'his bamboo scaring twine 
hangs in a gentle curve above the ripening rice, 
and the fifty are so spaced that they cover the 
entire field. During the daytime a scarecrow 
operator sits always in the pulpit and shakes 
the string nearest to any flock of birds that may 
alight on the rice, frightening them away. 
When we passed, the sun was setting, the binls 
had goiK* to roost and the man was just descend- 
ing from his watch. 

The weeks had flown, spring was coming, and 
Manchuria would soon be calling the Dor.sktts. 
We had the alternative before us of staying in 
.Sumatra or going to java. VV'e chose the latter 
course, bc'cause the older civilization olTeri'd 
much more for the purpo.ses of the expedition’s 
quest than the wild jungles whose riches are 
only to be dug out by long sojourns at various 
and scattered headquarters. 

Our last excursion was to tin* 'Toba Lake at 
Harangaol. In the guide books of the late 
nineties this remarkable lake is dismissed with 
a brief paragraph .saying the trip from Deli to 
Lake Toba is not dangerous. Today it is within 
a day's journey by auto of Medan, and already 
charming little hotels are clustering around its 
shores. 


Once out on the Bovenland, the fact begins 
to tlawn n[)()n you that you art* in oru* of the most 
amazing |)laces in tlu* world. N’our t*\(* sweeps a 
far horizon as it does on ihe plains of Montana, 
but here innum(*rable vok'anic p(*aks rise around 
you and your car is traveling forever along the 
f)r)rd(*r of sonu* deep ravine, filled (o overflowing 
with (h(* crowns of giant lroi)ical forest trees. 

In an area forty mil(*s stjuare, with Kabantl- 
jahe as a center, there appear on tlu* map rifti*en 
.streams such as those you are just skirting, all 
.so far below that the wat<*r can neillu*r be seen 
nor heard, whih* (he twelve* volcanic |)eaks, some 
of which an* smoking, range in height from 4000 
to 8000 feet above tlu* sea. Let the tourist- 
la(h*n aeroplanes once* laiui upon it aiul who e ;in 
.say what will re*sult? I preelict it may become* 
the* gre*atest he*alth resort in the whole* tropical 
worlel, attracting tee it the* we*althy winte*r golfe*rs 
of P',ure)pe* and the* sunl)urne*el sumnu*r golfe*rs e)l 
Australia. A million-acre w'inte*r anei sumnu*r 
|)lay plaee*, surrounele*el b>' fascinating treepical 
jungl(*s at an altitude of three thousanel feet is 
something to attrae t the- e rowde-el ae*rial craft of 
the* future. 

As we* we*re* driving through tlu'se* marve-lejiis 
highlands, ge*tting eiut e*ve*r>' fe*w minutes to e'ol- 
le*ct le*gumine)us plants or grasses, or trying, eelte n 
in vain, to reach fruits that were* tantalizingly 
ne*ar us in the* tops of the* tre*e*s which rose* from 
the ravine*s by the* siele* of the* roael, sudde*idy 
I'oba Lake came* inte) view . It is larger than the* 
lake of (a*ne*va, with an island in its niielelle* that 
is twe*ntv-five* miles long and its numntainous 
sieles are* cle)the*d with a ve-getation it would take 
a beitanist a life*time* te) eiese'ril)e*. We* drove* 
down the* wiiuling ro.id to the shore*, gath(*ririg 
l)lants as we* w(*n(. Once* I l)rushe*d against the 
re*curve*el .spine*.s of a vine*, Ccsalpinia sepiarin, 
and was brought to a standstill. Feer a mome*tit 
I se*e*tne*d to be (»n the ke*ys of Florida amemg the 
knicke*r be*ans again, anel inde*e*(i this was a re*la- 
tive*, with much the same* habit. 

When we* re*ache*el the* lake* there* was an ielyllic 
be*aeh on which se»me we*althy lle>llaneier hael 
built a rather prete*ntie)us house* tr) whie'h he* 
cemlel eeniu* tet get ce>e»l. On the* beae h I found 
a le*gume whieh I te»e)k te) be* a Crolnlnria, that 
had the largest number e)l see ei pexis e)n it I hael 
e*ver .se*eti e)n any le*gunu*. We* fe)urui aiuetlu r 
e)ne* bc*side the reiael whieh turtu*e] out te) be 
Crolalaria striata, a specie*s whie h was intreieiue*(*el 
inte) Florida twe-nty ye*ars age). It is te)elay e)iu* 
e)f the most valuable* e'e)ver plants e*ve‘r bre)Ught 
inte) that state*. Ace'e)reling te) Fre)l. .SroKivS, whe) 
has be*en stiulying it leer several ye*ars, it is “a 
se)il buileling creep leer peeeer, thin, sanely latul, 
be*ing a gooel se*eeiei. a rank gre)we*r, lre*e* Iroin 
serieeus eliseases, anel whe*n turneel back tee the* 
seeil, a creep which adels large* anueunts eef nitre)ge*n 
to it. Beeth A. ZtMMi*:HMANN e)f Aiuani, German 
Fast Africa, wlue sent the* se*e*els tee America, anel 
G. V. PiPKR eef Washingteeii, whee intreeeluceel it, 
must have be*e'n please*ei that freem a harulful eef 
see*d, vast fieleis eef the le*gunu* are enriching the* 
seeil of Florida e*ach ye*ar. ( an anyeene builel 
him.self a better meenument than this? 

The wate*r was toe") inviting feer DeeRShTT anel 
me tee resist anel we* founel it as refreshing te> 
swim in as it was l)e*autiful tee leeeek at. Seeme 
day we weeulel like* neething bette*r than tee spe*nel 
a meenth ejn the* sheere-s of the* Teeba Lake*, ceel- 
l{*cting. 

* ’ll * 

When we* first came* tee .Sumatra, we were* teelel 
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ol a Plant Garden halfway between Medan and 
Brastagi at an altitude of 1600 feet and we had 
stopped there on our way up. Its director, Mr. 
J. A. I.OERZiNG, had received us with great 
cordiality and showed us over its incoinparable 
trails, for in place of being a l)otani(' garden of 
the ccjiiventional type, it was a real jungle* garden 
te'eming with things of fascinating inti-rest to us. 
Mr. Le)KHZiNe; was a re'al e nthusiast, anel had 
gatluTe'd together a small herltarium and a 
library, anel had acepiire'el a wide acejuaintance 
with the flejra of Sumatra. I'hen* was a little 
guest-henise, where \isiting botanists we're we l- 
ce)me, and he had invite'd us lee e-eeme* anel stav 
there when we* linisheel the trek thneugh the 
jungle, so on leaving Kabandjahe, l)e)kSiiTT and 
1 took our spc'e imens anel notes anel e*stablished 
ourseKes there; for se*ve*ral elays. We hael two 
Wardian cases se'iit up from Aledan, anel lille*el 
them with plants, many eef which are neew grow- 
ing in garele'iis in the Western Hemisphere. 
W ith Mr. LoKK/lxei’s he*lp, we* we*re* alsee able to 
e]e*t(*rrnine many of eeur spe*eime‘ns cedk-cted in 
Atchee*n. 

Things have since* gone* badly with its elire cte)r, 
1 h(‘ar, anel the management has be'e*n |)ut in 
other hands. 1 trust that the government will 
find it possible* to build up this station, keeping 
its uniejue* charm as a jungle garele*n, anel that 
botanists from all o\er the woilel will continue* 
to find a welcome there*, for it deserves to be* 
better knejwii to tlie weald. 

Of the* many rare and intere*sting j)lants which 
we secured at Sileolangit, the* Moluccan rattan 
palm {Pigajettia data) stands eeut cle*arly in my 
memory for, though only six and a half years 
<jlel, its gre*at spreading fremels we*re tossing in the 
winel sixty lee't abeeve our heaels. As we saw it 
in Sibolangit, it see*nu‘d as stately as the royal 
palm and twice as rapid a grower, anel the 
straight, cylinelrical stem is a be*autiful brilliant 
green for the ui)per thirel of its height. A hand- 
some wild banana (Afiisa glauca) with e*rdarge‘el 
base, anel le*af stalks e)f a light bluish gray tinge, 
was new to me, and if its growth in T'loriela 
Compare'S with that in .Sumatra, it can scarcely 
fail tej make a place for itse'lf among the stately 
ornamentals of the- garek'iis there.* I .saw for 
the first time the long-jointe-el leamboe), with 
nodes five feet apart, out of which the Battaks 
make their blowguns. It is also from the thin- 
walleel stems of this sp(*eies that the musicians 
<jf the Javanese kampongs make* the bamboo 
pipe's with which they fill the moonlight nights 
with a strange* sail music. We* plante*d two 
Wardian cases with some of the* rare bamboos 
so much used by the Battaks and of whie h the 
W ('Stern He*misj)here .seems to be ignorant, such 
as Sc ktzo stack yum hrachycladum, Mdocanna 
humilis and Schizoslachyum lalijolium. VVe* 
also put in relative's of the bread fruit, Arlocarpus 
dastica, and an undescribed species called 
“njepas” by the natives, who cook and e*at it as 


’ ll has grown well in my gareien in Coconut Grove and 
fruited there; indeed, I already have second generation 
plants, but it is nut as graceful as in .Suniatra. It may 
prove a good hber plant. 


the Pacific Islamiers do the* bre-adfruit. '/'ur- 
pinia pumijera was a wonderfully fragrant flow- 
ering tree; Eugenia aauea was one of the showiest 
fruiting trees I ever saw, with small pear-shaped 
translucent crimson fruits scatteri'd by thousands 
over it; Actinorhyiis calapparia is a palm ideally 
suited for small gardens, w here its slendt*r grace- 
ful trunks would make* beautiful miniature ave- 
nue's; anel the* last-growing tree ApDigiiun hr- 
goniifolium var. lomcntosnm, grown for poles, 
with a brief life [teriod, like the papaya, may fiiul 
a place in the agrieulture' of Central America, 
and possibly too in .South Florida. The most 
curious tree of the* whole* garden was the bird- 
catching tre'e*, Pisonia exedsa, whose* fruits are 
covert'el with a gum that is as sticky as glue. 
Small birels that alight on it whe*n the fruits are 
ripe* get the*ir wings so glued togetlu*r that they 
cannot fly and often fall to the gre)und below. 
Fhilortunate'ly we* were there leetore the* irnit was 
ripe. 

Fver since my first \'isit to Java I have* want(*d 
to introduce sonu*where intet the we'stern tropics 
the most curious ot all the* tro[)ical ciK'urbits, 
Macrozaiionia microcarpa. 'The* tiny s(*(*dlings 
of this \'ine start life* with a slender stem and 
leave's no larger than that of the smalle.d Ficus 
Ptimila. Clinging to the bark of the ne*<ire.st tre'e*, 
this tiny thing grows up into the large brane*he*s 
of the* lre*e* and there* the* le*ave‘S be*e*ome large*!' 
just as the*y do in the case of the climbing ficus, 
but still it clings and goes on up. When the vine* 
finally reaches the tops of the fore*st (re*es, its 
leave-s e*nlarge* e'normou.^ly until the*y are* a 
ihousanel times or mene the size* the*y we*r(* whe*n 
young. 'The* fruit borne in the tre*e toi)s is as 
large as a pumpkin, and when it ripens, a sepiare 
hole opens in the bottom and, with each gu.st of 
wind, the*re* ese'ape hundreds of the most perfe*ct 
flying or rather soaring seeds 1 have* (*\*e*r se*e*n. 

I once* importe'd one of these gourds full of its 
se*e*(ls for Mr. Gk.M!AM Bei.E to e.xpe'riment with 
in the* days when he was working with his kites. 
The seeds seem to be short-lived but I found a 
single plant for the wardian case. 

\Ve spent some fascinating days with Mr. 
Loekzing, following him up and down oV(*r the* 
trails by no mt*ans always safe of his 
garden. A tropical Miicuna has stinging hairs 
on its pods. So poisonems that to brush against 
them is agony; the* native Lapnrlea is a ne'ttle* 
so vicious that to fall among its le*afy sle*ms 
would drive one almost insane*, while the* pos- 
sibility of meeting a cobra or a green vipe*r made 
one cautious about whe*re one walke'd. 

'The monkeys chattered from the* tre'e tejps. 
'The most amazing chorus etf tropical birds used 
to awaken us at dawn. The* shrill .scream eef gre*at 
green-banded cicadas was earsplitting. The 
sound of water coursing down the pebble-lined 
wat(*rways through the gare]e*n and the hum of 
inst'C.ts at night, all come back to me as I write. 
How I should love to stand once more* at moon- 
light on the cliff ne*ar the guest-house in .Sibeelangit 
and look out over the* great tree-ferns across tlie* 
sleeping valley filled with its thousanels of specie's 
of living forms, the virgin tropical forest! 
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111. GAl^DKNS OF TJIi: FAST FROM THE AIR (1910)^ 


W(* fully {‘xpcctLil to return to Java for a 
longer stay after our coming visit to the Moluc- 
cas. However, while we were waiting on the 
Junk’s reijairs, there was titne lor a brief visit 
to Buitenzorg by air. To fly over an island 
about the size of Huba, which has thirty-five 
volcanos, S(‘vente(‘n of which Iiavc* been active 
in historic times, should be ext iting enough. But 
it meant more than this lo me. It meant looking 
down on “the very garden of the Kast, and per- 
haps, upon the whole, the richest, the best culti- 
vated, and the best governed tropical island in 
the W'orld,’’ as Wai.lack described it eighty 
years ago. 

When VV'ALLAt ic saw' Java in 1865 tlu're were 
only fourteen millions of the species Homo 
sapicyis li\ing (m it, and he wandered through 
vast forests where he saw' “beautiful and varied 
and peculiar species of insects, birds and other 
animals found nowhere tdse u[)on the globe.” i 
wonder if he would view with equanimity the 
increase fiami fourteen to forty millions of that 
destructive animal, man, at the expense of other 
forms of life; even the extinction of creatures 
quite as beautiful and n(jt s(i destructive. 

As the plane of the K.L.M. cleared the suburbs 
of So{*rabaya and the countryside was spread 
out below' us, it was evident that Java was 
crowdi-d with little homes, d'hese w'ere clustered 
together in kampongs, and clumps of tall feath- 
ery bamlioos marked their whereabouts. I 
could see the garden patches, tin* bread-fruit and 
•lurian and mango trees near by, and the irrigat- 
ing canals ft*eding the “sawas,” or rice fields 
with water from tfie mountainside. W here were 
till' corrugateil galvanized-iron roofs that stare 
up at oni' from other tropical landscapes? 'I'here 
were none; roofs of bamboo-shingles, thatch, or 
weathered tih’ were universal. Little children 
looked up at us as they played in the neatly 
swept dooryards. 1 could see the turtle-doves 
in tlieir bamboo cages swung from bamboo poles 
stuck in the ground. I knew' the* walls of the 
hou.ses wi'n.' made by splitting bambo<» stems 
into stiips and weaving them together; that the 
floors were made of the same material; the 
drinking cups, the buckets, the Ijrooms, the 
spoons, the forks, and every imaginable utiaisil 
in the hou.se likewise, all from plants “grown on 
the place,” and that the boundary lines which 
divided the various households were sonn* pat- 
tern of bamlnx) fencing. 

As w'c climbed higher and the sawas reflected 
the light from the clouds, I could see how they 
desciaided, in an almost unbrokmi series of large 
flat terraces, from well up the hillsides to the 
seacoast. I'here, great ponds resembling the 
sawas took their places, ponds in which vast 
numbers of fish were raised for food not so 
profitaldy, however, as I learned later. We 
were travelling over Middle Java, headed for 
our first stop, Semarang -a hundrc'd miles 
away, over country so densely populatc'd that 
from 250 to 500 {)eople were* living on each 
square mile. Yet in this area below us there is 
not show'll on the map a town of more than a 
few thousand inhabitants. They do not live in 
towns, these people. I'he Javane.se are skilled 


* Reprinted, with kind peniii.ssion of the copyrisht 
holders, from tlic author'.s “(jarden I.slands of the (ireat 
hast." pp. 1.S8-174, 194.1 (New York: <.’harlo.s S('rihner’.s 
Sons). 


agriculturists who prefer the c'ountry. But 
their families conic* on so fast that the [iroblem 
of food has bt-coiiu* a serious taie; oiu* with whic:h 
the Nc'tla-rlands ( jo\c*rnnu‘nt has long struggled. 

I had hopc'd we would see at least cjiu* ol the 
smoking volcanos as we flc*w jiast, but although 
the* Mc*rapi was active, Hc*i‘c \' clouds shut it Irom 
vic'w. Here* and there wc re lorest plantings ol 
tc'ak; tc*a and cinchona jilantations; Ueviui rubber 
patchc's belonging to the Javanc-sc*; and tin* largc'r, 
light green areas of sugar-cane, planted on lands 
rented by the big companies. It only the plane 
had bc'en a blimp! 1 can imagine it wcnild be 
fascinating to make a c'areful and leisurely study 
of Java Iroin the air. 

BandocTig was once* a quiet, little, trc*e-shadecl 
place whc*r(* Hollanders tirc-d ol the* heat ol the 
lowlands went to “cool their noses,” as the* local 
saying is. I have in my orchard a fine .souvenir 
of our stay in Bandoeng; a rc*d-fleshed j)onu‘lo. 
WhcTi I tc*ase out its win(*-rc*d sc*gmcnts to adorn 
a salad, I think of Bandoeng as it was then. 
But when we landc*d on the* airfield the noise 
was so terrific 1 thought my head would split. 
For there were ten training planes all tuning up 
at oru'e*. Bandoc*ng had become the chief center 
of Army air activity of the whole Nc*th(*rlands 
Indies. This was only five* weeks bi*lore the latal 
tenth of May, when the* Germans invadc*d Hol- 
land. 

To get away from Bandoeng as fast as we 
could was our one idea; so wc* hired a car and 
wc*rc* soon climlting ovc'r (he* Boentjak Bass, and 
without c*vc“n stopping to sec* my lovc:d Ijibodas, 
which I heard had changed so that I vvould not 
know it, we .swung into Buitenzorg in a pour- 
ing rain. But it gc*nerally rains in the* afternoon 
in Buitenzorg at the beginning of the .Southeast 
Mcensoon; so we were not disconcerted. 

As we drove into the* main street that skirts 
the* Botanic Garden or “ Kc*bon Besar,’ 1 looked 
for the* Hotc*l Bellevue, where* we had spent such 
delightful days watching the sunset ovi'r the 
.Sal'ik and the shadows lengthening across the 
palms along the* rive*!' a scene whicdi Mr. 
LaihkoI’ used to dc*clare was one* ol the four 
most bc*autiliil in the whole world. It was 
gone-; turnc*cl into a government ollice-builelmg. 
One* of the back porches still remained, and later 
wc* made our way to it to watch a sunset, lor 
no \ ic*ws but those* of the* busy street weie pos- 
sible from the nc*w Bc*llevue- 1 ibbcts Ibjtel. 
riu* disappointment ol “going back home and 
finding c*very(hing changed” met us in full 
force, for even the* famous Waringiaii allee ol 
enormous ficus trc‘c*s which used to stand in the 
Balac'c* grounds had been cut out. 

I he pccldlers, with their flaskets on shoulder- 
poles, exposed their tasc:inaling wares, and 
brought their strings of mangosteens and ram- 
boetans and doekoc's to our porch sitting-room 
in the new hotel as thc*y used to clo. But the 
rather ban* “l)c*c*r Bark” around the Balace, 
with a busy street between, was a poor substitute 
for the volcano Salak aiul the Ijisadane river 
of the* old Be llevue*. 

But the Kebon Besar was there, and Dr. van 
DKN Hunkkt called for us and took us to it as 
the sunlight cast its slanting shafts of light 
through the great trt*c*s. I was glad that this 
garden, which was establishc'd in 1817 by 
Rkinhakdt, when Joskph Hookkk and Asa 
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Gray wm- still little l)()ys, had been placed n a 
slowly j'rowing city. There had been ehanj'es 
enouj^h, of course, iu the plantings, but the 
niaj'iiificent avenue r)f Camiriiim trees, which 
was planted in 1832 and which I first saw in 
1895, is more j^lorious than evt'r, and its beauty 
thrilled me as it has never tailed to do. No city 
streets have been cut throuj>h th<‘ Hotani(' 
Garden, and no skyscrapers have ^one up 
iirouufl it to dwarf tht“ stateliness of its l)eautiful 
trees, as they have around so many of the old 
j^ardens of the world. As Dr. van dkn Honkkt 
showed us a small addition to the garden, I 
could not resist the wish that somehow, some- 
where, someday, a gardim large enough to ac- 
commodate the spectacular and valuable tropical 
trees of the world might be established. This 
OIK' in Buitenzorg has, it is true, over 200 acres, 
but these acres have been filled for half a century, 
and it would reijuirt' a garden ten times the size 
to accommodati' even a fraction of the intincst- 
irig trees of the whole tropical world. Many 
such gardens as this, in many placi's, in difien-nt 
climates, ma>' ('ome sonu* day when man (lasses 
from his present infantih' stati' into manhood, 
and discoxers that the forests of thi' world are 
going up in flames. 

Dr. Baas Beckini., the Director, was in Hoi 
land, whither he had gone to gather an incri'ased 
staff of scientific men for the (farden; but Mrs. 
Baas Bkckino had ri'cently returned, bringing 
her children with her, for she felt that java was 
a safer place than Holland. .She arranged a 
delightful ilinner at lu'r house t(t which various 
members ol the .scientific staff were invited. 
I here was a tensene.ss about it, however, for the 
conversation turned often to the war and to the 
danger that something might happen to the 
Director. .A few weeks later came the reality: 
Dr. Becking was unable to leave Hollaml be- 
cau.se the Germans had invailed it; and later still, 
the floods of war swept o\-er Buitenzorg itself. 
1 am glad that none of tin- party had any idi'a 
of what was pi'iiding. Where are they all now? 

'Dk* next morning I met the systematic bota- 
ni.sts in the llerliarium: Dr. van .Si.ootI'N and 
Dr. VAN .Ste:i;nis and Dr. Hvma, who showed me 
specimens of interesting palms and flowering 
trees and other useful plants which they, or 
others, had colh'cted in the various islands of 
the Moluccas, whither we i-xpected to go. As 1 
run through my notebook I find that I set down, 
■‘Jansen, Resident in Ambon, interested in 
.science, according to van .StI'ENIS.” We wen- 
to see much of the Jansens, as 1 shall relate. 

While in the palm quarter one morning I met 
Mr. Dakkcs. the only one of the (iardeii staff 
whom I had known before, and 1 was pleased to 
find he recalled my visit. When we got to his 
offici* he remarked: 

1 here is a man here who has something for 
you. He wants to see you. I’ll 'bell' him.” 
Before 1 could find out who tlu* man was, Mr. 
Dakkcs c.ime back from the telephone. “Yes, 
he says he has got it and will bring it to your 
hotel. Didn’t you write out here for .some sort 
of musical instrument ftr other?” 

d'hen of course 1 recalled that three years be- 
fore, when it was proposed to start a Palm 
Museum in the Fairchild (iarden, 1 had written 
to Dr. Baas Bi ckini;, asking him if there would 
be any way of getting from the i.sland of Timor a 
strange musical instrument, made of a leaf of 
the lontar palm and a j»»int f»f bamboo, similar 


to ont‘ which Mr. Lathkoi* and 1 had .seen in 
1899 and had purchasi'd for the Field Museum. 
It was this request that the ” Houtvester,” 
G. i)E YoogI), had taken the [lains to fill. When 
he brought it, we discovered he had lived on 
Timor and had many good i)hotogra[)hs of the 
Esland, which is dry, like North Australia, and 
has many casuarinas and eucalyptus and lonlar 
palms, and would well repay a xa’sit when we n - 
turned from the Moluccas. I'he palm-leaf 
guitar is now in the I’alm Mu.seum but I 
wonder where Dt. Voogd is? 

d'his morning, as I was [londering on how I 
could describe my sensations upon entering tor 
a third time the Palm Gollection lor which 
Buitenzorg is famous, my eyes ri'sted upon a 
charming species which bt'ars thi' spi'cific name 
of treiibiana. It is dropping its iiretty fruit be- 
side my mango tree on TIk' Kam[)ong; Syn^rus 
trcubiana is its name. 

It was Trecu who ga\’e me my first glimpse 
of the world of jialms; a world which has las- 
cinated much greater minds than mine, and 
which would fascinate man\- more it the\’ were 
onci- to turn into its glades and leax'e the dusty 
streets of commerce Ix'liind them. 

I had been a young man ot twenty-live when 
I followed Mijniieer Tki i'H along the graxelled 
paths of the old Garden, which then was .-iln'adx' 
nearly eightx' years old and now, in April of 
1940, 1 was walking then* alone, forty-six years 
later and on my .seventy-first birthday, and in 
my coiEsciousness was the marble bust ol Trech 
which I had just passed by in the laboratory 
that bi'ars his name. 

It is of course a \('ry different thing to visit 
the palms in thi'ir own nativt' haunts than to see 
them in a colh'ction. However, the gracefulne.ss 
of their forms is tlu' same', th(‘ charm ol their 
e.xipiisite details is not changed, and the beauty 
of their immense flower clusters is i)erhai)s (‘\en 
enhanced, for in the wilds these superb features 
are often .so high above' our heads that we can* 
not see them clearly or scent their fnigranci'. 

'i'o api)reciat(' a italm you must vi(‘w it as you 
w'ould a work of art; as if it were a marbli' statue 
ora piece of bronze. For unlike a tre'c with its 
millions of K'aves, a iialni has only a f(‘W leaves; 
but these are immense affairs, and the arrange- 
ment of them gives character to the “piece.” 
Mori'ov'er, palms are almost always green, ex- 
cept whi'ii they flower or fruit, and even then 
they are never covi'red with l)loom as is a cherry 
tree, but have hi're and there a brilliant cluster 
of fruits -scarlet or golden-yellow or .some- 
times black. 'Fheir flowc'rs are mostly white. 
Th(' grace of their slim, straight trunks of grey 
or brown, with the leaf scars making ring-liki' 
marks around thi'in, like the faint modelling ol 
a statue, comes to have a curious charm for those 
who live among them. But their glory is in their 
leaves, those structun^s so dilf<;rent from the 
leaves of ordinary trees; so different that even 
the moonlight when it is reflected from tlumi 
strikes the eye in bands and not in spots of light. 
Then too, the whispering of the palm leaves is 
far differimt from the sighing of the pine ni'edles 
or the rustling of the oak and maple h'aves. 
d'here is an especial softness about it. 

I felt this difference' when I w'andered down 
among the lily ponds, around which and upon 
W'ho.se bonU'ring slopes the great collection of 
palms in Buiti'iizorg is planted. The “Lady 
from Phila(h'l|)hia,” who had a B('n Franklin 
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Oak and to whom palms appeared as “feather 
dusti'rs," nothinj( more, wouki, I am sure, have 
found her ideas ('hanging had she walked with 
Mrs. Akchbold and nu* among the palms of 
Buitenzorg. 

For we would hav(‘ taken her to the .Sealing- 
wax palm, with brilliant lacqu<'r-red k'af-sheaths 
.sc'attered among tlu* delicate plunu's; or we 
would have made her look to the (op of a giant 
Corypha, loaded with masses of white Ihnvers, 
a half a ton or so, which mark tin* clo.se of the 
life of the gn-at giant; for like the ('entury I’lant 

it flowers and fruits but otict at the end of its 

exi.stence. The Lady might have nroiled from 
the group of Zalacca palms, completely covered 
with brown spines sev(Tal inches long; and if the 
tip of a Rattan in the (piarter where th(*s:(' climb- 
ing palms ha\e been confined had toucht'd her 
dress, e\’en lightly, she might inwer have ex- 
tricated herself unaided. She could not fail to 
fall in love with the imnumse-leaved Liciuila 
from New (iuinea, with slender leaf stems ten 
feet long, ending in fan leaves spread out like a 
wheel. And she could not fail to wonder at tin* 
South Amc'rican -SchcHca, with wa\ing fronds 
that are thirly-fiv(* feet long, and drooping 
bunches of fruit eight feel or more in length. 
The Lady would have stood in wonder, as Mrs. 
Akchbold did, at a giant from ('ochin-China 
which bore no scientific name, but whose petioles 
alone were three feet across at their base and 
thirty feet long, ending in a colo.ssal fan far too 
larg(‘ for any giant to use. 

1 knew (here had been many changes in this 
(’olk'ction; but since it rejiresented a great as- 
sembly of spc'cic's some of which must lx* nearly 
a century old, it was in a measun* a forecast 
on a greater scale, of course -of what might 
b(* expected some* day in the Montgonu'iy 
Palrnetum of the Fairchild d'ropical (iarik'n in 
Florida. Fully expecting to have a chance to 
spend .some time in the collection in July, I 
contented myself now with notes on (hose which 
.seemed the likeliest to be in fruit when we re- 
turned. Mr. Dakkls promi.sed me any seeds 
we wanted. As he most graciously remarked 
when we discussed the matter: “ I shall be glad 
to fill any of your requests, for we have always 
considert'd you as one of us.” 

A note came from the Ikdace that 'Their Kx- 
cellencics, the Governor General and Mrs. VAN 
Stakkknbokgh .S]A( HoiJWhR, would be pleased 
to have us lunch with them informally. I do 
not know what their definition of “informal” 
was, but it was certainly mjt the same as ours! 
We were met by several aides in full uniform; 1 
was taken to be |)r(*.sented to His Kxcellency, 
while the ladies were given an audience with 
Her Excellency. After a few minutes, we were 
gathered up again and escorted back to the 
main entrance hall, and there we sto(xl in line 
with other guests until the Genernor General 
and his lady appeared and led the way to the 
dining room. After all, we were lunching with 
the personal repre.sentative of Her Majesty the 
Queen of the Netherlands, the Governor (General 
of the whole Netherlands India, comprising a 
conglonK'rate population of over 60,000,000 
people who have always been accustomed to 
associate authority with certain regal formalities. 

At the table, however, we had a delightfully 
friendly time. Madame van Stakkenborgh 
vStachouwer (yes, they say it all each time) 
was an American, and we found mutual ac- 


quaintances. I could not rc'sist making the sug- 
gestion that the site of the old Bellevue Hotel 
should lx* converted into a park where* people 
could go in tlu* late afternoon to enjoy oiu* of the 
most superl) views in java. 

Wt* had asked about tlu* .Moluccas, where we 
W(‘re bound, but only the Governor’s NaAal 
Aide had been there. As we left, he counselled 
us to l)e sure to S(*e Herberger .Straat, which had 
the re()utation of being the most beautiful pas- 
.sage in the whole East Indies. W’e went out of 
our way to see it later, but, as viewed from the 
rather low level of the Ilo’s deck, it did 

not compare favorably with oth(*rs we saw. 

+ * + 

The afternoon train brought us into Batavia, 
to the old Hotel des hides. It is inevitable that 
a small hotel which grows into a big one should 
beconu* less attractive and more* formal. Gone 
were the grand old fi('us trees which us('d to 
shade the great ,s(juare betw(*(‘n tlu* wings where 
tlu* simpk* suites of r(x)ms once were, and the 
glamour of thi* plac(*, as 1 remembered it ifi the 
nineties, had departed. 

I had bid gooil-bye to my friend Ochse on the 
verandah of the Hotel Bellevue in Buitenzorg in 
1926, wlu*r(* he canu* to bring nu* .sonu* lieautiful 
fruits of the “ Pandan Wangi ” pomelo which I 
have described elsewlu*re. Gciisi-; had sent me 
two of his Ixxjks, remarkable productions, one 
of them ('overing the hundreds of vegetables 
u.sc'd l)y the Javanese, and (he other the fruits. 
Both of thes(* books are the iiroduct of the print- 
ing establishments of Archipc*! l)rukk(*rij of 
Buitenzorg and the firm of G. Koltf and Go., 
Batavia, and are so outstanding (hat I give their 
('ornplete titk'S here: J. J. Gcn.SK and R. ('. 
Bakhcizkn van r>i;N IIrink, Vegetables of the 
Dutch East Indies, English Edition of Indische 
Groenten, 1931; and j. J. Ochse and R. G. 
Bakhl izi;n van di'N Brlnk, Fruits and Fruit- 
culiure in the Dutch East Indies, English Edi- 
tion of Vruchten en Vruchtenteelt in Neder- 
landsch-Oost- Indie , 1931. 

Both books ri'present the dost* cooperation of 
the v'arious scientific men of the Botanic (iarden 
and of the Department of Agriculture of Buiten- 
zorg, a ci)op(‘ration to which Dr. OcHst: gives 
full credit. They are sujierbly illustrated. The 
artists who mad(* the pen-and-ink drawings, 
M. .SoKi’AKNo, M. Kardjono, and M. Makjom, 
have (*qualled or outdoiu* anything of the kincl 
turned out by Amerk'an arti.sts, while Atjk 
.SoLEiMAN of Buitenzorg (a .Sundanese), in his 
renderings from nature of such tropical fruits as 
the Mangosteen, the Durian, the Mango, the 
Avocado and many others, has surpassed in ac- 
curacy and delicacy of coloring any representa- 
tions of tropical fruits I have seen anywht're. 
TAen the noted illustrations of Eichhor.n lack 
.something (^f the genius of Sor.KiMAN’s plates, 
d'he.se two remarkable b(K)ks should be in the 
libraries of America, for they portray three 
hundred tropical vegetabl(*s and o\Tr fifty of the 
finest fruits of the Orient. 

It was with misgiving that I learned in Buiten- 
zorg that my friend J. J. OciiSK had Ix'en pro- 
moted, and now held a most important position 
close to Dr. H. L. V'AN Moor, the Director of 
“Economische Zaken” (Economic Affairs) — 
for who can enter the doorway of bureaucratic 
affairs and not have his hobby of a lift*time 
taken away from him? 
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As soon ;is we reached Batavia I hurried over 
to his “Kantoor” — a word i like better than 
our “ office " and after wanderinj^ around for 
some time in the maze of other kantoors and in- 
t(‘rruptin^ many clerks, I found his assistant, 
Mr. DK Jong, who kiu'w of our lonj.jstandinj> 
friendship and soon j^ot us toj^ether. (k'Hsi-: 
was in tin* lal)oratory where the economic uses 
of the various plant products of Java were being 
investigated “ the mc'thods of pre.st'rving fruits, 
and making jams, jelli(‘s, wines and oth»-r prod- 
ucts. 

Ves, of course' I wanterl to go out to the Horti- 
cultural Garden at Pasar Alingoe; so the ne.xt 
day se\'eral of us drove out through the sul)urbs 
to the “ Proef Station," a horticultural experi- 
ment station, without which it seems extremely 
difficult to raise th<‘ gent'ral level of any plant 
culture in any country. 1 looki'd with ('special 
int('r('st at 12,000 sec'dlings of tlu' Durian, upon 
which w('re to be grafte'd the finer varieties, one 
of which, tlu' Koening I jomas, was said to be 
especially delicious. 

1 could not lull) thinking, as 1 peered under 
tlu' })alm sha(l(' (hat co\('red those sc'edlings, how 
strange it is that so "ill-smelling a fruit" should 
ha\’e become famous throughout the whole 
world of the n/ading public, while the Ram- 
boetan, which has no such odor but is also a per- 
h'Ctly delicious fruit, should be almost unknown. 

W ho knows what will be tlu' futun' of the 
durian."' d'lu're are durians and durians, and 
SOUK' of them keep longer than (he conventional 
two days before tlu'y smell Imdly. I met a mis- 
sionary who lives in Dutch Borneo, who had 
found there three distinct spc'cic's or varieties, 
including one with red flesh, and on(' that none 
of his friends found to hav(' an obji'Ctionabh' 
odor. I'he qiK'Stion will resolve itself into what 
can be done with the durian to fit it for the air- 
('omnu'rce in tropical fruits that is fast approach- 
ing. 

W hat interested me perhaps more than these 
durian seedlings was a nursery of avocados, for 
this strictly American fruit had not made its 
appearance in Jav'a when 1 fir.st visited the 
Orient in 1890, any more than it had become a 
table fruit in Florida and California l)y that 
time. Half a ('entury had passed, and whc'n'as 
this nursery in Pasar Mlngo(' was one of the 
largest in Ja\a, there had been develoju'd in 
Anu-rica tlumsands of acres of orchards of avo- 
caflos, ass(jciations of hundreds of avocado 
growers, and a commerci' represented by the 
shipment of hundreds of ('arloads of thi' fruit 
across the continent. 

d his comparisorj is not madi' in a boasting 
s|)irit; it is made to emphasize the \agaries of 
taste, and the power to overcome food prejudi('es 
that lies in advertising. Perhaps the Javaru'se 
don't like the avocado as much as they do th(' 
durian, but I surmise that there are still many 
millions of them that hava' ne\'er had a chance 
to taste it. Besides, there are r[uestions of find- 
ing the best places in which to grow the avocado, 
and of creating varieties suited to (lu'in. Fur- 
thermore, there arc' new diseases and pests to 
contend with. It is this type' of important work 
that the Horticultural Station of Pasar Mingcje, 
and the other ex[)eriment stations of tht' Archi- 
pelago, haw been engaged on. 

OcHSi-; wanted me to st't* the Fishery Labora- 
tory in Batavia, which came in his department; 
there had been American re.search students 


working in it. Dr. G. MhyI'R.s of Berkeley, Cali- 
fornia, iK'ing th('r(' at tlu' time. Two incich'nts 
c»f the visit that sec'iiu'd of no particular moment 
in 1940 stand out in the light of subsequent 
events. On the tablt' in tht' large working-room 
lay a beautifully illustrated book on the arpjatic 
l)lants and animals of Japan. It was published 
l)y the 'Tokyo Fisheries Socit'ty of Jai)an, and I 
wished it were on the Junk for our use in the 
Moluccas, for wt' liad been unablt' to find any 
book with which to identify tht' fishes we saw. 
As wt' left, OcHst; remarked on what an ideal 
research lioat the Chhig IIo would be, if left in 
Batavia for their ust' in getting around to the 
various collecting fields of the Archiiielago. 
"Our boats are too small," he said. "Here is 
one being repaired now." As 1 peered under it 
to see the mechanic at work on the pro|)eller lit' 
added, "A Japanese, of course. Our own natives 
art' not very mt'chanical." 

During luncheon next dav' with the Ocusi:s, 
their daughter gaw ns an account of her school 
experit'nct'S in Pt'ith, West Australia. It was 
the first intimation wt' had ol the close relations 
which hav't' grown up in recent years between 
Netherlands India and Australia. After all, tht' 
coast of Australia is nearer to Jav’a than Panama 
is to Florida: and the cool mountains of Java art' 
as attractive to thosi' suffering from the dt'sert 
heat of Australia, as art- the cool dr\' winti'rs ol 
West Australia to those tired out with the moist 
heal of Java. Mutual understandings and friend- 
ships have multiplit'd ht're, as they must through- 
out the world, shrinking as it is with eat h new 
development of air transportation. . . 

At tea, whitdi wt' took with (.'onsul (General 
F.XKt.i-: DiCKOvtcK and his wife, Mr. Dickovi>;r 
complained that his little gardt'U was simi)ly 
aliv'c with immenst' snails, and in order to keep 
anything growing there, it had become his 
nightly chort' to go out and hunt them. A haul 
of 350 to 450 was not unusual, as the records he 
had kt'pt showed. With a flashlight we went to 
look at them. I thought of tht' pest of land crabs 
in our own gardt'u in h'lorida, but after st'cing tht' 
damage the snails did, I am satisfu'd that we 
shoultl ntit comi)lain — srtails art' much worse, 
(jod forbid that we ever get them here. 

Dinnt'r with the VAN Mooks was like a quiet 
dinner in Washington, for they both speak Eng- 
lish and art' widely travelled, and Dr. van Mook 
had spent some time in the United States, lit' 
told us of his plans for the enlargement of the 
research staff of the Botanic Gardens and of 
Dr. Baas Bia.KiNtfs mission to FiiuroiH', where 
he had gone to pick out the scientific mt'ii who 
could carry out the plans. It was evident that 
he understood the role whit h scientific discovery 
would play in the develrtpment of this vast 
rt'gion, tt'cming with its races of humans, many 
millions of whom art' just ('merging from tht' 
lower levels and art' wondering what "civiliza- 
tion " is all about. 

Of the elTc'Cts of the terrific impact of Western 
inventions upon thost' millions. Dr. VAN Mook 
was prol)ably It'ss keenly awart'; and of tht' in- 
vasion coming down from tht' North he could 
have had little susj)ici()n. Singapore was "im- 
prt'gnablt'” in thost' d.ays, and the American 
llet't was stationed at Pt'arl Harbor. Both he 
and Mrs. van Mook belonged to the Netherlands 
Indit'S ratht'r than to Holland, having both sjU'iit 
most of their lives in the East, finding tlu're a 
larger field for their activities than they ctmid 
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in Kuropi‘. Indeed, wluTovcr we went we found 
that the number of Hollanders who now prefer 
to spend their lives in Java, and other islands of 
the Indies, has increased very much since the 
last war. 1 his appc'ared to be due in part to the 
increased conilort affordi'd by electric r«‘frijr<‘r- 
ators, fans, and radios- and also to a smsi* of 
security in living so far from the lurmoil of 
Kurope! 

While we were at dinner, Marian’s attention 
was riveted on th(> wall-coverinj; of the dinine 
room, and Dr. van Mook scanned pleased to 
have It admired. “It’s the ‘Agel’ tlie material 
tiom which the sails of the Makassar jiraus arc' 
made, he saicl. “It comc's from the* fc'a\es of 
the ‘Geban,i>a’ [lalm, ('oryplui data." 'I'liis 
palm is the same specie's as that known in the' 

I hihppmes as the “Bnri.” I hanks to Dr. van 
Mook’s kmdnc'ss, large spc'cimc'ns of this bc-auti- 
tul rnatc'nal are on exhibition in the' Museum 
of the' hairchild Darden. Along the c'oast of 
( C'lebes, wc' had admired the' sailing canoes, but 
not until we arrivi'd in Makassar did we aii- 
prec'iate what airy swift nc'ss thc'sc' caaft can 
attain by using this Agel matting. 


I'wo and a half hours of Hying took us back 
to Soerabaya. The pilot indicatc-d to us in a 
genc'ral way the' loc'ation of thc' emc'rgc'ncy landing 
helds. but thc'rc' was no evidc'iu'c' of thc''slight('st 
suspic'ton of an iinasion. 1 felt the' romanc'c' 
W'hich I always feel in a plane' and which comc's 
perhaps from iny menioric-s of that vc-ry first 
pubhc flight of a heavic'r-than-air flying machine' 
t he flight ol ( h.icNN ( 'uRTLss in 1908, when he flc'w’ 
a mc'asurc'd mile o\e'r the' vinc'Vards of Hani- 
mondsport, N.\’., thirty fc'c't above our hc'ads, 
and the dusk shut his landing from ejur view'. 

f'rom those* days in Soc'rabaya, whic h were' 
hik'd with all sorts ol doings, including a visit 
to Daan lliinRKCHT'.s sugar estate* and final 
arrangenu'nts for getting off, two outstanding 
events ri'inain in my memory. One* was the day 
spent among the Lontar palms ejf Grisse with 
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r- • ■ , V. ^»^ateur naturalist, during 

which I made the* acquaintance,” so to .sav of 
a real c'xpert in the art of tapping these trec's’fea- 
their swee-t sap. A man who has climbed e'\erv 
othe*r day for ye*ars, without climbing irons to 
the top of a fifty-foot shaft, has straddled’ its 
pant le-aves, and with a pair of wooden pincers 
has mae'eratc'd its hard flower clusters to fit thc'in 
tor tapping, has a “story.” It is a story which in 
my opinion is epiite as fascinating as that of the* 
line-men who hang on the {loles and string the 
wire-s of our telephone's. Our “e-xiiert” hael (mk- 
pair of pmcc'rs which he called “Gapit lakke* ” 
for mashing the* male' flowc'r spike's, and anothc'r 
lor the larger lemale flower spikes which was 
callc'e the* “(,apit prampoe an.” Fur the Funtar 
like the date* but unlike* most other palms, bear.*^ 
Its male and le'iiiak' flowi'is on sc'parate’ tn'c's. 
Botanists have sonietinie's disputc'd as to whe'ii 
sexuality m plants was discowred, and the sus- 
picion IS warrantc'd that the date growers of 
Assyria must have sus()e'e t('d sexuality centuries 
oelore the* scic'iitific botanists. I'he sap c’ol- 
k'ctors of the* Fontars, 1 should judge*, found out 
that their palms we'iv of two kinds, and that 
only one* bore' fruits. 


\Mi<*n I talked with this man, I found that 
I lu re* was much more to his trade* than 1 had 
miagine-d, lor whe*n he clinibe*d up into the* 
crown of big k'aves he* not only pared down the* 
shar|) e'elgc's of the* le*af stalks, which othc'rwise- 
Would e'ut his k'gs, tor they an* as sharp as razors 
but he* also gathere'd such of the* le*aves as w'e'ie 
mature* enough to be* usc'd in the making ed 
baskc'ts and hats, and so forth. Fermentation 
soon tiirne'd into toddy the* .sap he colk'e'te'd 
every day Irom the cut-olf ends ejf the flowe*i 
stalks he had maslu'd previously. I'hen, too, the* 
sap he* colk'e'te'd was ofti'ii made into that' ek'- 
K'lous palm sugar called JaggC'ry, swee'ter than 
bark'y sugar obtaine*el from maltc'cl barley. 

1 found it fasc'inaling to inte'iwiew this expert, 
quite* as lase'inating as it had proved in my early 
days ol travel to intervie-w the bre'wmaste'rs of 
Munich and Pilsen. But had I given this fi'llow 
a glass of bc'c'r, he would have* spit his first mouth- 
ful out; and the IVlunich brewmaster would have 
thrown the* toddy away. “ Chacun d son gont" . 
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Nej hislor}’ eif .science and scientists in (he 
iNclherlanels Faist Indies would be complete with- 
out an accejunt of the explorations of V^kning 
Mi'.iNEsz with the splendid coeiperation of the 
iNetherlands’ Nav\'. 

Aniemg scientists Vening Mkinicsz is classified 
as a podesist. He was beirn at ’s-Gravenhage 
(I he Hague) on July M), 1887, as the son of S. A. 
\ iGNiNG Meine.sz, Burgomaster of Rotterdam, 
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contribution, especially prepared for 
in the Netherlands Indies.” 
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and later of Amsterdam. He attended the 
“Hoogere Burgerschool ” ami afterwards the 
Institute of Technology at Delft, from which he 
graduated in 19l0asa civil engineer. In 1915 he 
obtained ( he degree of Doctor of .Science from the 
Hniversity of Utrecht, where in 1927 he was ap- 
ixmited Professor of ( ieodes\'. I n 1 957 he became 
chairman of his (Government’s ('ommittee for 
t.emle.sy. In 1955, he had been elected President 
of the Association of (Geodesy of the International 
Union of ( leodesy and Geophysics. 

\ ENiNt; Meinesz’ national and international 
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honors need not l)e listed in this arlule, hut his 
acroinplishnients should he briefed as an out- 
standing illustration of scientifu' imagination and 
method in the exploration of a fundamental 
physical phenomenon of the earth. The geo- 
graphical counterparts of the Netherlands Hast 
Indies exist in such other archipelagoes as the 
West Indies and the Aleutian Islands. Due to 
Venin(; Meinksz’ geophysical and geological 
researches in the Netherlands Hast Indies we now 
know that their geograidiical and structural 
counterparts ha\e prol)ahl\' reoccurred as great 
dynamic deformational rhythms ol the litho- 
sphere during the entire 1,500, 000, OOO or more 
years of our planet’s geological history. 

It has already been stated that X’iCNiNt; 
Mhinksz is h>- training and occupation a geode- 
sist; a scientist who is primarily concerned with 
methods for determining the mass, weight, den- 
sity, shape, and surface configuration of the 
earth -including such inequalities in relief as 
ocean basins, (M ean deeps, continents and moun- 
tains. I’rimarily, however, a geodesist is an 
advanced t\pe of survexor or topographic en- 
gineer whose chief responsibility is to improve 
and perfect sur\e\ing instruments and methods. 
Had \'knin(; Mf.inksz confined his activities to 
the arts and practice of geo<lesy alone he would 
still be rated as one of the outstanding geosci- 
entists of todax'. The stor\ of how he so elTec- 
tively transgressed the l)order lines of scientific 
departmentalism to the great benefit of geosci- 
ence is [larticularly significant as an illustration 
of his skill in national and international co()i)cr- 
ativc research and of his appreciation of the 
natural exphjratory adxantages of the sovereign 
territory of the Netherlands. 

Vening Mp:inesz’ principal responsibility to 
his country was to determine local deflections of 
the vertical, or the dexiation of the pluml>-bol), 
in order to correct certain irregularities in the 
triangulation survey of Holland. A triangula- 
tion surxey may be defined as the most precise 
method for the determination of geographic posi- 
tions, or the fixation of first -order liench marks to 
which all local .surveys are “tied in,” or related. 

Vemnct Meinesz' great contribution to geo- 
science was his discovery of the linear l)elf or 
strip of negatix'e grax il)' anomalies, that is defi- 
ciency' of density, to[K)graphically expressed In 
the islands aiul oceanward troughs or foredeeps 
of the Hast Indian Archipelago. The outstand- 
ing characteristic of Veninc; Meinesz, like that 
of all great scientists, is his interest in anomalies, 
or those observations xvhich do not seem to fit a 
generally accejjted classification of natural phe- 
nomena. 'rhus, insteafl of attempting to average 
out anomalies by purely mathematical mechan- 
ics he studies the anomalies as jjarticularly inter- 
esting phenomena in themselves. 

Some thirty years ago, while Venin(; Meinesz 
xvas initiating the gravity survey of Holland he 
encountered serious difficulty in the instal)ility 
of the xvatcrlogged terrain. The standard pendu- 
lum machine xvhich he xvas using to determine 
local grax it y(the excess or deficiency of which will 
serve to indicate an excess or a deficiency of mas 0 
in the outer portion or crust of (he earth was so 
jarred by the movements in the ground that he 
was forced to design an apparatus which would 
enable gravity to be determined in spite of these 
disturbances. By swinging two pendulums, in- 
stead of one, in the same plane for each observa- 
tion, he discovered that he could compensate for 


the vibrational errors of a single pendulum. 
Veninc; Meinesz immediately appreciated the 
gre*at significance of this new geophysical as well 
as geodetical instrument. Like his colleague 
and close friend the great .American geodesist, 
Wii.l.i.x.xi Bowie of the United .States Coast and 
Geodetic Survey, Veninc; Meine.sz was fully 
familiar with (he geological implications of isostasy 
as originally defined by ('. IC Du'I'ton in 1889, 
lor the theory of gravitational balarn'e l)elween 
relatively broad, contiguous areas of different 
average altitudes, or of topographic relief. 
According to this theory continents are assumed 
to “.stand high” relative to the ocean basins, 
because they are composed of lighter and less 
d(Mise material. I'he condition ol compensa- 
tion, or no strain, is assumed to exist at some 
60 miles beloxv the surface of the earth, as at this 
depth all material must be non-rigid and capable 
of “How.” Hence the definition of isostasy, or 
the suggestion that the rigid blocks of (he crii.st of 
the earth “float” in a uniform sub-crustal me- 
dium. According to isostasy the ocean basins are 
relatively loxv because the sub-oceanic litho- 
sphere is relatixely heavier (more dense) than the 
continents which arc high because they are rela- 
tively lighter (less dense), d'he ICnglish Geode- 
sist I’katt had demonstrated in his i)endulum 
surxey of India that the Himalayas were high 
because (hex were deficient in mass; and tlie 
.Americans, I Iayeokd and Bowii;, had published 
monographs on the geologi('al, as well as the geo- 
physical significance, of isostasy. As early as 
1875 attempts had been made to determine the 
density of the sul)-(X'eanic lithosphere l)y means 
of a gravity barometer, and in 191 1 L. A. Bai er 
urged (he development of an apparatus xvhich 
would measure gravity at sea with the same de- 
gree of accuracy as on the /erm jlrma of the con- 
tinents. 

Deficiency or excess in mass in any portion of 
the cartli’s crust is manifested asa gravity anom- 
aly, and if the t heoret ical value for gravit y, at any 
po.sition, has licen corrected for the topography 
and for isostatic compensation of the topographic 
features and compared with the measured value, 
the dilTcrcnce or anomaly is called an isostatic 
anomaly. Thus isostatic anomalies signify in- 
strumentally determined deficiency, or excess, of 
mass of the crust of the earth in the immediate 
neighborhooil of the graxity measuring machine. 

Venin(. .Mi-;ine,sz’ first experiment with his 
multiple-pendulum apparatus was made on a 
small steamer on the North .Sea Canal near Am- 
sterdam. This and sub.seipjent experiments on 
larger ocean-going vessels suggested that his 
machine could measure gravity at sea jirovided 
certain improvements were made in the mech- 
anism such as photographic recording, gimbal- 
motints and such gadgets as would tend to reduce 
the effect of the motion of the ship. I lowever, he 
eventually discovered that the mechanical vibra- 
tions of a steam-driven vessel seriously interfered 
xvith the accuracy of his instrument. It was then 
that he conceixed (he idea of using a submarine, 
not only l)ccause of the possibility of ol)taining 
greater stability beneath the surface but primar- 
ily because submarines, when operating below 
the surface, are driven by electric motors with a 
minimum, if not complete absence, of mechanical 
viliration. V’ENiNti Meinesz therefore consulted 
the Netherlands Admiralty, and especially those 
officers who were particularly skilled in the oper- 
ations of submarines. The purely scientific char- 
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.icter of the proljleni so appealed to these naval 
officers that they gave full coiiperalion and thus 
helped to set a standard of naval cooperation in 
marine geophysics which was later followed l)\ 
the American, British, French, Italian, Russian 
and Japanese navies. 

In fireparing for his first extensive submarine 
gravit\-measuring expedition Vknino Mkinks/ 
wisely selected t he outer arc of the Fast Indies as 
affording the greatest difference in altitudes (ex- 
clusive of sea level) between the tops of the moun- 
tainous islands and the contiguous forerleeps or 
troughs on the oceanward side of the archipelago, 
siiK’e these troughs were alread\' known to lie 
much deeper than the general level of the oiean 
liottom. H\’ selecting such a geogra|)hical area 
for the first test of his machine lie was reasonal»l\ 
sure that an\- slight inaccurac>’ in its operation 
would firobablv' be more than compensated b\ 
the maximum difference in topograjiliy (relief) of 
his gravity-measuring traverse. In this respect 
he was entirely' correct, liut the gravit\’ anomalies 
which he obtained were cert ainl\’ not w hat he had 
exficcted ! 

The first expedition was on the Netherlands 
Submarine A’ //in 192vb The second exfiedilion, 
on the Netherlands Submarine K X/ in 1025. 
/'he third (sxfiedition on the Netherlands Sub- 
marine K Kill in 1026. I'he fourth expedition, 
on the same submarine in 1027. In the first ex- 
pedition Vi'iNiNt, Mki.M'SZ used the .same Stiick- 
rath afiparatus, of four bronze pendulums sw ing- 
ing in two planes, that he had used in his (irelim- 
inary experiments on the North .Sea Canal. 1 tar- 
ing the three later exfiedilions he used a three- 
[lendulum apparatus, and perfected such im- 
proNemenls as photographic recording of each 
pendulum separatel\'. multifile-chronometer read- 
ings in the liming of the fiendulums, better 
gimlial-suspension, better ficndulum bearings to 
flecrease friction, and other iletails in design 
w’hich not only increa.sed the accuracy of the en- 
tire afifiarat us but al.so its ease of ofieralion. Be- 
tween 1025 and 1027 alter much hard labor, and 
with the full cobficrat ion of the Netherlands 
Nav>', X’knixc; Mkinicsz had definitely firoved 
the accuracy of what we ma\’ now designate the 
Vening ]\leinc.sz Marine Cravimeter; but. this 
assurance of the dependabilit y of his afifiarat us 
made the gravity anomalies which Ik* had ob- 
tained all the more astounding. lie discovered 
greater gravity anomalies, reganlle.ss of sign, 
than had hitherto been found for any part of the 
earth’s crust, or lithosphere. More astonishing 
still this relatively narrow line of anomalies, 
closely following (he foredeeps or troughs on the 
oceanward side of the great sinuous island archi- 
pelago, firoved to be a well-defined strifi of nega- 
tive anomalies! As VTnixg Miaxi-;sz had ex- 
pected, the general gravity field of the sub-oceanic 
lithosphere was slight !>• filus, intimating a greater 
density than that of the continents. Why, there- 
fore, did these great forcdeef)s which occurred as 
major defiressions in the sub-oceanic lithosfihere 
register a greater deficiency in density than the 
highest mountains on the continents? (aiuld it 
be that this astounding negative anomaly strifi 
which we now refer to as the Vening Meinesz 
Strifi, was a direct refutation, in sui'h oceanic re- 
gions, of the great princifial of i.sosla.sy? Thus 
by 1927 \d;NiNG Meinksz had discovered one of 
the afiparently greatest anomalies in the whole of 
geoscience, but an extremely dynamic anomaly 
which, like geomagnetism, makes no direct and 


measurable inifiression on our senses, but is as 
lull\' iiufiortanl in geoscience as earthcfuakes and 
volcanoes whose sufierficial f>hcnomena we now^ 
susfiect ma\ be closeB' related, in origin, with his 
discovers- of the negati\e anomaK strifi in the 
.Netherlands h'.asi Indies. 

Wii.i.i.wi Bowii', had followed the discoveries 
ol \’i:mx(; .\Ii«axKsz with increasing interest. 
Although the leading aut horit\- of the geofihx si('al 
imfdi('at ions of isostas\ he was neither disturbed 
nor disnia\ed at what, at first, afifieared to be a 
serifius blow to isos(as\. Anxious as always to 
exfiaml gravity surveNs, both on land and at sea, 
Bdwij-: urge<l the collabioration of the Fnited 
.States Na\\ with \ i:xix(i ,\li'axi;sz for the geo- 
f)h\sical exf'Ionition of the Oiilf ot Mexico and 
those porli<tns of the Caribbean .Sea wliich vv(*re 
inlernationalK- ofien waters. Bow ir: arou.sed the 
interest of ('aotain S. b'KiaiMAX, .Sufierin- 
tendant of the United States Naval Obiservatory, 
and e\entuall\ X’icxixc. Miaxusz was iru ited to 
continue his exfilorat ions in the Culf- Caribbean 
Region with the further encouragement and 
cooperation <if the .National A('adem\ of .Sciences 
and the ('ariiegie Institution of Washington. 
Phis exf'edition was made during the fall of 1928 
with t he United .States .Sulimarine .S' 31 . Vi;xixf; 
.Miaxt.sz was accomiiaiiied by b'. K. Wkkwit of 
the Carnegie Institution of Washington, and 
IT B, ('oi.i.ixs of the 1 1\ drografihic Office of the 
United States Na\ \ . 'Phis exfiedition firoduced 
some noteworthy results, such as: (1) The sug- 
gestion that the Mississififii Della is in i.sostatic 
eafuilibrium ; (2) deficiencx’ in gravity parallels the 
sulirnerged margin of t he coni inental shelf. I low- 
ex er, the filan of the expedition seems to hax^e 
been rather to test certain subioccanic areas as to 
the theorx of isosias\ rather than to determine 
whether or not the West Indian Archifieiago was 
geofihx sicallx' as well as geografihicallx- a counter- 
fvirt of the Ixast Indian Archipelago. In both (he 
.American and the firevious Netherlands expedi- 
tions VivNi.Na; Mioxksz had the adxanlage of the 
recentlx fierlected sonic-sounding method for 
determining subocc'anic topography, although 
full use of this raiiid and accurate t(‘chnique, .so 
essential in (he comiiutation of graxitx anomal- 
ies, was not fulix’ dexeloped until 1952, In 1929 
X'exing .Mkixesz made another grax itx- measur- 
ing (-ruise to (he Fast Indies in (lie Netherlands 
.Submarine K XIII, and marine grax imetrx- had 
now become a “fashionable” adjum'l to oceano- 
grar'hi<' exploration. 

The Russian Nax x- made a grax ity siirx ey of 
the Black .Sea in 1950 and the Italian Navx’ a 
graxitx survex of the Mediterranean in 1951. 
.Also, in 1951, graxity determinations were made 
with (he X'ening Meinesz apparatus in (he Arctic 
Ocean during the Nautilus ICx[iedit ion. It was 
not until 1952. howexer, that any serious at tempt 
xvas made to f)rox-e the full geological as well as 
the gco()hx-sical significaiue of (ht‘ strip of nega- 
tive gravitx anomalies associated with the Fast 
Indies an hipelago. It had naturallx- taken sex - 
eral xears for (he leading structural geologists of 
the xvorld to begin to appreciate the i)ossible sig- 
nificance of X'ening Miaxiisz’ geophxsical dis- 
coxery as direct Ix' related to (ectonophysics, or 
the application of geophysical ntethods and tech- 
niques to exploration and studx' of mountain 
building and (he accompanxing phenomena of 
volcanoes and eartlaptakes. During his explora- 
tions in the Bahamas (1927) R. M. hbELD had dis- 
cussed xvith XX'iEi.i.XM Boxvii'; the u.se of a gravity 
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surve\’ of the islands to determine whether or not 
the coral reefs and associated carbonate sedi- 
inents were underlain bv- volcunic rocks of greater 
density. With the cooperation of the United 
States (’oast and (ieodefic Sur\e\ a j^raxity snr- 
vey was made in the Hahania Region. This snr- 
ve\ derinilel\ proved that the Bahama Islands 
were not extinct volcanoes capped with coral 
reefs and that their geomorphologA' could not l)e 
ex()lained in that way. It was further {iroved 
that the whole Bahama Region was structurally 
in no way related to the West Indian Archipelago, 
and it remained to be discovered as to what part 
('uba played in the geological history of the (itilf- 
Caribbean Region. Bowik then urged a marine 
gravit\- survey in the deej) waters l)etween the 
islands, and V'HNlXci Mki.nks/ consented to make 
such ;i sur\ e\ prov ided it could be organized w ith 
the essential coiiperation of either the Nether- 
lands, British or American Navies. In December 
1932 Mkinesz attended the annual 

meeting of the (Geological Soc ietv' of America held 
in Tulsa, Oklahoma. It was at this meeting that 
he first thoroughly aroused the interest of the 
leading structural geologists in the United States 
and. in particular, conferred with B. Willis, 
A. ('. I.AwsoN, W. II. Bi ciiEK, W. T. Thom, ami 
.several [jetroleum geologists who were inter- 
national pioneers in the development of geo- 
jihysical-gcological technicpies. With the codp- 
eration of the British (.'•overnment, the United 
States Navy, the United .States Coast and (ieo- 
dctic Survev', the (Geological Society of Americ'a, 
the American (Geophysical Union, and the De- 
partment of (Geologv, Princeton Universitv, the 
United States Navy-Princeton Expedition to the 
West Indies h.ad alreadv' lieen organized. On this 
expedition \’i:mn(, Mkinivsz had (he use of the 
United States Submarine .S’-/.V and the Sub- 
marine Tender Cheivink which rn.ide the bathy- 
metric soundings with the most mcxlern eipiip- 
inent, so essential to the suboceanic gravity sur- 
veys. While \ ENiNc. Meinesz was determining 
the suboceanic gravity anomalies, the gravity 
survev' on the islands was continued with the 
cooperation of the United .Slates ('oast and (Geo- 
detic Survev' and several private agencies. Ven- 
iNc MeinI'.sz was assisted by T. C. Brown of the 
United .States Naval Research Laboratories and 
a young geologist from Princeton, II. II. IIi:ss, 
who has since become one of (he leading authori- 
ties on the tectonophysics of island arcs. 

Later in the same \ ear \’enin(. .Meinesz made 
a gravitv survey of the Mid-Atlantic Ridge near 
the Azores, in the Netherlands Submarine 
K XIII. M. M.vri YAM.x made a gravity surv^ey 
of the Nippon foredeej) with a Vening Meinesz 
aiiparatus on board the Imperial Japanese .Sub- 
marine RO 57, ami P. M.vktini made a gravity 
surv'ey of the northeast Mediterranean with a 
X’ening Meinesz apparatus on board the Italian 
.Submarine Fresnel. In 1934 Veninc Meinicsz 
made a gravitv' survey in the Netherlaiuls .Sub- 
marine K A' VIII from Holland to Brazil to Cape- 
town to Australia to Java; M.atcy.ama made a 
gravity survey of the Japan Deep; and (G. Cas- 
sinis in 193.S further explored the Mediterranean, 
in the Italian Submarine Des Geneys. 

In 1936, as (’hairman of the Committee on the 
(Geophysical and (Geological Studv' of Ocean Ba- 
sins of the American (Geophy.sical Union, R. M. 
Field organized the United .States Navy-Ameri- 
can Geophysical Union Expedition to the West 
Indies, with the cooperation of the United .States 


Navy, the United .States Coast and (Geodetic 
Survev, (he (Geological .Society of America, the 
Anierican Bell Telephone Laboratories, the 
Woods Hole Oceanogra/)ff ic Institution, and the 
American f'hilosophical .Societv. Hess was on 
(his ex|)edi(ion as geological exj)erl and M. 
IAvino of Lehigh University was in charge of the 
grav'iinctric survey, assisteci bv' K. J. Hoskinson 
of the United .States ('oast and (Geodetic .Survev . 
The gravity cruise was made in the United .States 
Navv' .Submarine Barracuda. IGwiNi; had suc- 
ceeded in m.iking some further improvements in 
the \cning .Meinesz apixiratus notably in the 
mechanical timing of the pendulums. It was this 
exjiedition that definitely proved that the West 
Indian Arc was lectonophv sicallv similar to the 
East Indian Arc, and that the Vening Meinesz 
St ri|) of negat ive gravit v anomalies was one of I h<‘ 
greatest phenomena in the deformation of the 
lithosphere. The theory of isostasy had not been 
dis|)roved in fact it had l)een somewhat 
strengthened but a new mechanism had been 
discovered in mountain building which had intro 
duced an entirely new concept in structural 
gi'ologv'. At i)resent the \ ening Meinesz lu'gativc 
gravit v-anomalv' strip as [)eculiarly associali'd 
with island arcs is interpreted by V'enini. 
.Meinesz ami 1’. 11. Ki'eM'IN (Netherlands'). 
11. 11. Hess, W. II. Iloims, B. Willis, W. 11. 
BcchI'K, R. a. Daly .and R. M. Field (IJ..S.A.). 
I'G. B. Bailey and 0. T. J()Ni;s (Englaml), L. W. 
CoLLicr (.Switzerland), and others in the following 
manner: 

(DA stronglv' negative gravit v-anomaly belt, 
or strip, coincides with the outer, convex side ot 
island arcs such as the Netherlands Ea.st Indies 
and the West Indies. The width of the negative 
gravity-anoimily stri]) is approximately less than 
,S() km wide. In the East Indies the strip is 5, ()()() 
miles long, and in the West Indies it is well de- 
fined along the entire arc from the eastern end of 
(_'uba to the (.'oast of South America. The order 
of magnitude of the gravitv anomalies within the 
area of the negative .strip is from — l.SO to — 200 
milligals, and there (an be no doubt that the 
area of the negative gravity-anomaly strip signi- 
fies an abnormal, h^cal deficienev' in density for 
the entire thickness of (he lithosphere for that 
area certainly a local, but exceedingly imi)or- 
tant dejiarlure from isostatic equilibrium. 

\T;nin(; Meinesz and his countryman, Kv!i;- 
ni;n, were the first to recognize the great geologi- 
cal significance of this discovery and, together 
with Hess, suggested not only the cause of the 
phenomena in terms of structural geology, but 
also the consetpient relation of volcanic activity 
and the origin of igneous rocks, including the very 
significant and commmitant belts of serpentin- 
ized perid(Atite intrusions. (Jthers, notably N. H. 
Heck, have discussed the significant relation of 
Veninc, Meine.sz’ discoveries to the phenomena 
and origin of earthquakes. 

'I'he outer crust of the earth, or lithosphere, is 
known to hav'e a specific gravity, or density, of 
apiiroximately 2.7. This lithosjihere has been 
shown by the seismologists to have a thickness 
of 2.S 3.S km with an underlayer of the same 
thickness having a specific gravitv or density of 
approximatelv 3.0. Beneath the layer of density 
3.0 occurs a third layer of density 3.3. The outer 
layer of density 2.7 therefore characterizes (he 
lithosphere to the depth of isostatic compensa- 
tion. This is frequently, though incorrectly, 
spoken of as the granitic laver because (he mean 
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average chemiral eoinposil ion and densitv’ t)f all 
t\j)e.s of rocks which cr)inpose the lithosphere is 
.ipproxiniately that of (he chcniiml composit ion 
and density of the igneous rock granite. The ini- 
niedialely underlying couch or stratum of denser 
material, because of high temperal lire and jires- 
sLire, has no rigidity and exists as a magma which, 
when it finds its way into the lithosphere, cools 
and solidifies as an igneous rock called basalt. 
The sulibasaltic layer or couch is ( omposed of an 
even denser magma (sp. gr. 3..V) which when in- 
jected into (he lithosphere solidifies to form llu* 
Lilt ra-liasic igneous rock known as peridot it e. It 
should lie particularlv noted that (he increase in 
difference in flensity downward from (he granitic 
to the ba,salfic to (he peridotitic la\er is 0.3. 

\ i^mnl; MKiNi'tszand Kt i':Ni'.N, realizing I hat (he 
thickness of the granitic and the ba.saltic la\ers 
was aiiproximateh’ (he same, suggest eil (hat 
within (he area of (he pronounced negative 
gravity-anomalv' strip the granitic layer had en- 
tireh' displaced (he basaltic' la\er, (hereby be- 
coming 50-70 km (hick, or twice the normal 
thickness of the lithosphere; and that island are.-s, 
such as the East Indies and (he West Inches, are 
long narrow structural belts where the lithosphere 
is close to, if not in clirec't contac t, with the peri- 
dot it ic la>er. \'i:.\t\c. .Mi:lm-;sz further suggests 
that (he pec uliarlv localized displacement of (he 
ba.saltic la\er b\’ the lithosphere' is clue to a great 
compressional ciownfold of the lithosiihere; and 
KlilNlin further strengthens this (heorx 1)\' l.ib- 
oratory exfieriments in which he was careful to 
adapt the strength of the ni.aterials to the scale 
of his model. Thus was born the c'oncept of the 
d'ectogene, or downfold of the entire lithosphere, 
w hich since' 1033 has plax ed, and w ill c'ontinue to 
l)la> , an im[)ortan( part in all oliserxations and 
theories regarding the structure .and origin of 
mountains. 

One hundred and two vears ago the Koc.IlKS 
brothers described the structure of (he Appala- 
chian Mountains of Fennsx Kania as a relatively 
narrow but thick belt (20,000 feet) of marine iind 
estuarine sedimentarx' rocks which had been 
folded, faulted, uplifted, and eroded .so as to pro- 
duce (he mountains which we see tcjday. 

In 1873 J, L). D.ana stjggesled that the (hick 
accumulation of sediments filled a long, narrow 
trough as it was being formed b>' lateral c'c)m[)res- 
sion of the lithosphere. He also suggested that, 
after the trough had been filled with thousands 
of feet of sediments, its further ccnn()ression 
sc|ueezed the sedimentarx' filling into the great 
.series of folds whose uplifted and erodc'd rem- 
nants form (he pre.sent ridges and x alleysof Penn- 
sylvania. .Such great c'ompre.ssional (roughs he 
c:alled geosx nclines, and (he folded filling of the 
troughs, synclinoria. The geosynclinal theory, 
originating from the study of the Ajipalachian 
.Mountains, has Iteen found to be applicable to 
the North West Highlands of .SccUland, to the 
Swiss Alps, and to other rc'gions where the strati- 
graphy and structure of the deformed rocks had 
been sufficiently studied. The geophxsical stud- 
ies in the Netherlands East Indies and the c*on.se- 
cpient leadership of Vening Mi-inesz in the geo- 
physical study of the West Indies suggests that 
the forc'deeps in front of (hc.se great island arcs 
repre.sent gcosynclines in the making, but these 
geosynclines were not filled with sediments be- 
cause of (he lack of source material from (he nar- 
row bordering strip of islands (geanticline). Thus, 
the great curved linear geosynclinal licit, or anti- 


clinoria of (he Car/iathians, Alps and Apennines 
is remarkalilx' similar in origin to the embryonic 
(levelopnienl of the present -dny island arcs. 
Vesing Mein'E.sz and Ki e.M'.n have suggested 
the 'rectcjgene, as (he father of geo.sx nclines, and 
(heir accompanving thick belts of deformed 
c'roded sedimentary roc ks and igneous intrusions. 

.Such has been the scientific contriliution of 
Holland, through X’ening Meinesz ;md the 
Netherlaiuls East Indies, to the whole of gc'o- 
science. 

In (heir introduction to “The t 'ontribution of 
Holland to the .Sciences” (1*M3), A. J. Eahnopw 
and H. EAMiitLack make the tollowing ob.serxa- 
tions: ‘‘The historx’ ol his own special field of 
knowledge is a field to which few .scientists pay 
attention ... In time's like ours it is of signifi- 
c.ince to see how the c:ombined efforts of many 
people have Ic'd to the discoveries or innoxatioiis 
which we .so e.isilx' ascribe to one person. . . . That 
the Netherlands has alwaxs pursuecl ;i policy of 
tolc^rance has been an essential fac tor in (he devel- 
opment ol its .scic'citific: achiex ements.” We have 
tried to eniiihasize the effect which VTcning 
.Me. iNi'.sz, the Netherlander, has had on gco- 
scienc'e. What has been the effect of geo.scienc;e 
on XTcmnc, Meinesz, the Net herl.mder? 

The last time that \ e\inc; Mia.VE.sz was able 
to mix treelx' with his international colleagues was 
in .Septembc'f, 1939, during the .Seventh (icneral 
A.sscunbly ol (he; International Union of (icodesy 
and (ieophxsic's in Washington, !).('. For .sev- 
er.'il weeks, previous to (his As.semblx’, events in 
Wc'stern Europe had rajiidly become more dis- 
turbing. Delc'gates from most eff the aclhering 
countries, (hen (hirtx -two in number and includ- 
ing all ol (he pre.sent l.ielligerents, arrived in fair 
numbers, but (here xvas some discussion as to the 
advi.sabilitx- of canc elling the Assembl>'. Finally, 
just prexious to the meeting, (ierm.iny invaded 
Poland, and tlu're was a hurried meeting of the 
Bureau ol the Union xvhich determined to carry 
on. In this di.scu.ssion the Bureau was grcxUly 
encouraged by (he United .States Department of 
State, who.se .Sc'cretarx', (TiRoia.i. Hi ll, ofiened 
the Assembix' with these words; “ It is mx fervent 
hope, whic'h the people of (his c'ountrx share, that 
(he day max' soon come when t he statesmen of the 
world will lake a leaf from the book of (he scien- 
tists and solve international jioliticvil problems in 
the same dignified and friendly spirit.” 

During the succeeding week of the Assembly 
\T-;ninc; MraNtesz xvas a tower of strength. No 
one fore.saxv more clearlx than he the conseciuence 
of ('rermanx-’s inxasion of Poland, yet his toler- 
ance during this international gathering of scien- 
tists in Washington was largelx’ responsible for 
the' calm and frieudlx’ sjiirit of its delilierations. 
As President of the International Association of 
(icodesy, his were the primarx’ interests of a great 
specialist whcjse scientific inclinations were to 
em|)hasize the international importance of 
geodesx'. Hoxvever, his resc'arches in the Nether- 
lands East Indies, extending to all I he oceans and 
continents of (he earth, had taught him the im- 
port anc'c of cooperation not only of different 
specialists, but also of all manner of men. .Aboxe 
all, he had made (he most of the full social o|)por- 
tunities of fundamental gc;o.scienc'e. in contra- 
distinction to the .somewhat .'usocial implications 
of mathematics and astrononix' or (he economic 
im[)lic'alions of physics and chemistry. He, par- 
ticularly, was trusted liy ever>' one - Ikiles, Oer- 
man.s, Italians, Japanese, and British alike. Ac- 
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cording to last accounts Vkning Mkinesz is still 
in Holland. We are not informed as to his pres- 
ent physical or mental condition, hut we sincerely 
hope, that in the interests of post-war planning 
he will be able to help us. Any scientist who has 
accomplished so much in international coopera- 
tion without the destrmiive stimulus of war will 
be particularly needed during the px)st-war period 
of reconstruction. Vknino Mkinksz is such a 
scientist: to his more intimate colleagues he is 
still a typical Hollander and a famous explorer of 
the structure ami origin of the Netherlands Hast 
Indies. His hypothesis of the Tectogene will 
undoubtedly be modified, and may e\en lie re- 
placed, but his discovery of the negative gravity- 
anomalv strip will remain as the gre.itest advance 
in the application of gravitational physics to 
geology since the discover>- of the ilellection of 
the vertical, and the conseipient geophysical- 
geological concept of isostasy. 

A tew of the most significant branches of geo- 
science which are particularly affected b>' tlie first 
dis('o\er\' of the negative anomalv strip in the 
East Indian Archipelago are; 

(1) 'I'lieory and oriniii of Kcosynclinos 

(2) Locaiion and origin of cartinjuakes 


(3) Origin of volcanoes 

(4) Origin of ultra-basic eruptivcs and serpentines 

(5) Direction and rate of migration of geographic coordi- 
nates 

(6) Depth of isostatic compensation 

(7) I’ermanency of ocean basins 

1 8 ) Numerous pr<»hlems in stratigraphy and structural 

geology 

(9) Origin and distribution of geomagnetism. 
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(Jn tlie road The Sundanesc language - - Icvery man a 
naturalist — Bird-life at Genleng - - Weaver-birds' 
nests A native rural bazaar Forest devastation 
— (TColngical structure of the district — A wonderful 
case of mimicry in a spider. 

Oil my return to Java from the Keeling Is- 
lands, I had the good fortune to meet in Batavia 
with a countryman, Mr. Ai-EXAnder Fraser, 
one of the few freeholders of land in Java, who 
though just starting for England, kindly offered 
me the privilege of collecting over his vast prop- 
erty situated in the western province of Bantam, 
and the hos[)itality of his house if I should choose 
to stay there. This offer I was only too pleased 
to accept, in order, while still within reach of 
civilisation, to bei'ome acciuainted with, and 
gain some practical experience of, the necessities 
and mocles of tropical life and camping, of which 
the novitiate traveller has such erudt' ideas — 
for collecting among tropical vegetation is very 
different from tht; ideas formed of it from like 
operations conducted amidst the sparse woods of 
our temperate climate; but principally to 
isolate myself from all European-speaking peo- 
ple for the purpose of ac(|uiring, with the aid of 
a few liooks and chiefly with my n.itive servants, 
the Malay language as rapidly as possible. In 
addition, the late Dr. Scheeeer, the kind Di- 
rector of the Botanical (Tirdens in Buitenzorg, 
had recommended to me Bantam as a profitable 
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and by no means, botanieally at h'ast, well in 
vestigated provinet> to visit. 

Having hired a couple of cahars — a sort of 
spring-cart with one horse, the general mode of 
t'onv(*yance when one travels as I was about to 
do, off th(‘ main roads — one for inystdf and one 
for my baggage, I left Batavia at sunrise on the 
12th of March [1879], by the western road along 
the low northern shore lands towards Rangkas- 
betong, by the famous highway which Dai-:m)ei,s, 
one (jf the most energetic and far-seeing of all 
the early (iovcrnors-General of the Dutch Indies, 
('onstructed along the whole length of the island, 
and which has proved one of its greatt'st benefits 
and colonizers. 'I'o expedite the* journeys of 
their various officials round their districts, at 
every five or six miles stalde stations have been 
erected by the Government, where horses are 
changed, and which private travellers can (ob- 
tain permission to make use of on payment of 
small mileage dues. 

All along the road we passed little sign-posts 
with Arabic inscriptions indicating how many 
yards of the road on each side of them must be 
kept in repair liy the various neighbouring vil- 
lages. As the keeping of the roads is most stren- 
uously enforced, they are never out of condition, 
and arc a jih^asure to drive over. Here and there 
it has been impossible to bridge the larger rivers 
in steep defiles w here the stream is deep and swift, 
and these are enjssed in large picturesque rafts 
which can accommodate horse and carriage and 
(luite a little crowd of people at once, d'hese 
rafts, by sliding on rattan rings along two strong 
cables of thick rattan canes securely fixed to 




both banks, are floated over by the ferrymen by 
hand-over-hand traction on these cables. 

When on the road the dress of the vSu'ndanese, 
especially of the women and children, is invari- 
ably bright coloured calicoes, clean and newly 
ironed, and their h(‘ad-cov(‘ring is the gaily 
lacquered bamboo hats for whose manufacture 
they are famous. The burdens of the men, 
whatever they may consist of, are made up in 
neat and tastefully arranged bundles, carried 
always on the shoulders, suspended at the ends 
of a bamboo — and it is amazing what a wa ight 
these thick-S('t stout fellows can carry iti this 
way. Such a ferry, in the sunlight, with a back- 
ground of green, wooded slopes, presents (here- 
fore always a gay scene and forms (juite an 
interesting bnaik in the drive. 

The country throughout was rather tame, be- 
ing quite stripped of forest, but full of interest, 
as the land, being entirely under rice cultivation, 
was lai«l out in the most beautiful system of ter- 
races. 'riie province of Bantam is denst-ly pop- 
ulat(‘(l, and scarcely a j)orlion of unculti\ ated 
Imul was to be observc'd. As Mr. V\’Ai.i.ACii in 
his "Malay Archipelago," has fully dt'seribed, 
this tnethod, introducecl by the Hindus on (heir 
invasion of Java, has attained a womh-rful de- 
velopment throughout the whole of the lowlands 
in the western part of the island. In these 
sau'dhs, the natives lall their wet rice fields, 
the grain is cultivated in small scpiare borders 
separated by green, grass-ridged banks, kept 
constantly flocxled with water brought liy a 
wonderful network of channels in which .in in- 
tricate system of sluici's or v'alvos distributes or 
cuts off its flow wheta'ver desired, 'fhe entire 
face of such low hills as have a gentli' slope, are 
thus laid out down to their bases, and at (he 
season when the young corn is in its fresh grc'en 
leaf the country is e.xtremely pretty. 

Mr. Fkasf.r’s estate-house at Tjik.indi-Udik, 
which 1 reached late in the evening, 1 found to 
stand amid a rich and entirely cultivateil country, 
but as regards my pursuits a liarren territory. 
After enjoying for a few days the hospitality of 
the Administrator I moved south-we'stward to 
Genteng in the higher region of Lebak, where I 
was told some forest was then being felled. 

Here I built a bamboo-hut in an open s|)ot 
with an exhilarating look-out on the high moun- 
tains, and alone with my Malay boys began my 
initiation into the language of the country, and 
into the nomadic joyous life of a field naturalist. 

It is a life full of tiresome shifts, di.sconiforts, and 
short commons; but these are completely for- 
gotten, and the days seem never long enough 
amid that constant flash of delighted surprise 
that accompanies the beholding for the first time 
of beast or bird or thing unknow'u before, and 
the throb of pleasure experienced, as each new 
morsel of knowledge amalgamates with one’s 
self. 

Between myself and my boys for a time the 
most ludicrously comprehended sign-language 
was carried on, till their speech, whose sentences 
to my unaccustomed ears seemed composed of 
but one continuous word of innumerable un- 
couth syllables, began to shape itself into di.s- 
tinguishable elements, when to my amazement, 
as if some obstruction had been suddenly re- 
moved from my ears, I comprehended them as 
if I had been brought up among them. Before 
many weeks were over I could converse in the 
Malay tongue with an amount of freedtim that 
surprised me. 


J he language of the district, that is, of the 
oundanese themselves, though containing many 
Javanese and Malay words, is quiti* distinct 
from either. It is a coarser and rougher speech, 
and it was some time liefore 1 managed to ac- 
quire it; but I found it to be - like broad .Scotch 
in comparison with purc^ Faiglish -- one of great 
expressiveness. 

As soon as 1 was able to follow their discourse 
with ease, my daily talks with these men were a 
Source of great pleasure to me. I soon found out 
that in regard to every thing around them, they 
were marvellously observant and intelligent. 
Not one or two only, but every individual 
amongst them sei-med eciually stored with natural 
hi.slory information. There was not a single 
tree or ])l.int or minute* shrul), but they had a 
ii.une for, and could tell the full history of; and 
not a note in the forest but they knew from what 
throat it proceeded. Kvery animal had a desig- 
nation, not a men* meaningl(*ss designation, but 
a truly binomial afipellation as fixed and dis- 
tinctive as in our own system, dirf(*ring only in 
the fact that (heir’s was in their eivvn and not in 
a loreign language*. Often enougli this ele*signa- 
tion has .so e'lose* a re*se*mblance and .sounej to 
Batin, that it has l)e*e*n accep(e*il by Western 
naturalists as if it hael bee'u so. One* of the liveli- 
e‘st anel most obtrusive* ol the* s(juirre*ls in Java 
and .Sum.itra is a little* reel-furre el creature* called 
by the native*s tupai, anel to distinguish it from 
its mein* arbeneal conge*ne*rs they adel, from its 
hal)it e)f fre*(|ue*nt ing branches ne*ar the ground, 
the* word tana (for e*.arth); and Tupaia tana is 
its ae'i‘e[)teel scientific te*rm among European 
naturalists. 

;rhe*y have* une-onsciously classified the various 
cdlie*el groups into large ceimjirehensive ge*nera, 
in a way that she>ws an ae'curae y of observation 
that is astonishing from this elull-looking race. 

In this n*spe'Ct the*y exe'el far and away the rural 
pe)pulation eif our own ceiuntry, among whom 
without exaggeration scarce'ly one man in a 
hunelred is able te> name* erne* tre'e from anotlu'r, 
or eh'seribe the colour of its flower or fruit, far 
le.ss to n.iine* a tre'e* from a portion indiscrimi- 
nately shown him. Heiw acute is the*ir observa- 
tion is e.xemplifie'd by their name* for the* groups 
of true parasitic plants of the* Lorantliaciur (or 
Misletoes), which are elisse-minated chiefly by 
be-ing unejlitrusively droppe*el by birds in con- 
venient cle-lts oi tre*e'S, they deiuiminate as I'ai 
hooroon^ (‘‘birels’ e*xcre*ta"); while lei epiphytic 
plants they give* a name that has almost the* sig- 
nifieance* ol our own scientific te*rm. d'he* great 
group of the Laurels, which se) vary in flowe*r and 
fejliage* as te) be se*[)arate'fl off into many ge*ne*ra 
by botanists, are all de*signate'el I»y the: e)ne name: 
Ihiru, but they are diflerentiateel by no fewx*r 
than sixty-three dififere'nt specific terms, in every 
instance* indicating some prominent elistinguish- 
ing characteristic of flower, fruit or timber; and 
on examination, very fe-w inele'ed e)f the-m turn 
out not to belong to the Laure*! family. Of oaks, 
Passanff in their tongue*, the*y discriminate six- 
tee*n different .species, ceunnu'iicing their list with 
the one they ceensider meist typical, just as we 
fimi in our ow'U cataleegues of birels, anmng the 
Warblers for instance, Cislicola cisticola re*pre- 
senting the typical species, the Sundaiu'se say 
Passang betul, or "true e:>ak," for what the*y con- 
sider the oak of oaks. Among animals their sys- 
tem of classific'ation into genera is not carried so 
far; but all the more distinctive groups, espe- 
cially those living in communities, and every in- 
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sect and l)ird, if in any way peculiar or where it 
ean be inistak(‘n lor another, hav<‘ (‘ach their own 
binomial appellation. 

1 was disappointed in finding that the forest 
.il)out (k'nteii}.; was nearly all second ^^rowth, with 
scan'cly any of what I was principally in search 
of for my herbarium sj)ecimens of the primul 
trees, birds, howewer, wa-re more plentiful, and 
in the a\anuc-like roads and paths, stretching 
for miles in the tna'ghbourhood, butterflies and 
other insects wa're very abundant, but though 
interesting to tne, and occasionally mwv to the 
ornithology or entomology ot the Malayan 
region, most of them were sp(‘cies well known to 
science. Amid an expans(‘ of low scrub in front 
of my door, on which the buffaloes from the 
neighbouring \illages wandered more at their 
own will than directed l)y their young herds, 
stood within gunshot ol my v<'randaii table 
several (all trees, from which, Inapientc'd as they 
were at all hours of the day by diflerent kinds of 
birds, I was constantly abl<‘ to add with great 
ease to my collection, and to observe the habits 
of many species that it would havt' Immui diflicult 
otherw ise to see. 

1 never tired of watt hing the friendly relation 
belwet'U the Buffalo-l)irds {SluniopasUfr inlla and 
.S', mdanopierus) and their bo\ine hosts, d'hey 
used to collect in impatient flocks al)out th<' hour 
of the return of the herd to their feeding grounds 
from the wallowing holes, whither in thi* heat 
of the day they retired; and as soon as tin* cattle 
arrived they would alight on their backs in 
crowds, to the evident satisfaction of the oxen, 
which they relieved of troublesome parasites. 
.Although the herd l>oys cijinmonly lay dozing 
at full length on the buffaloes’ backs, the birds 
seemed to know that they won* (juite safe, and 
would evmi alight on the ban' backs of the sleep- 
(‘is, and from lliat hop on to the haunches of the 
quadruped; and when the herds were driven 
away at nightfall th(‘ Sturnopastors flew off to 
the forest. 

One of the rarer birds (fl)tained hen- was the 
fnu; red-crested Woodpecker {Miglyptes trislis), 
w hich much resembles the M. v/animinithordx of 
.Mai.uekhi:, which is not found in Java, while 
the former, distinguished by its uniform black 
breast and al)domi-n, is confined to this island. ‘ 

In the gloaming, freipienting leafless branches, I 
often saw the minuti- Butterfly Hawk {Micro- 
hierax Jrin^illorius), not so largi- as a shrike, 
darting after grasshoiq^ers, moths and late-flying 
butterflies. Among tlu* songsters that made 
themselves more noticeable by frequenting the 
isolated trees near my house, were tin- golden 
Oriole {Oriolus mnculatns) and the* yellow crow ned 
Bulbul {TrackycomiiS ociirocephalus), which late 
in the evenings filled the whole neighbourhooij 
with their melodious, clear, bell-like notes; w'hile 
two members of the Cuckoo family, the " Doo- 
d<x>t” {Rhinococcyx curvirostris) and the “Boot” 
{R. javiincn sis) used to utter their curious bleat- 
ing call in the low' jungle behind, often breaking 
with their weird modulations the stillness of the 
midnight, in a neighbouring clump of canes a 
colony of Yellow Weaver-birds {Ploccns Itypo- 
xtinlhus) had thickly hung their nests, biach nest 
was artfully suspended betwi*en the intt'rlacing 
leaf-stems of (jiie (jr two reeds in a most skilful 
w;iy, to secure as much as possible the safety of 
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their eggs during the waving ot tin* reeds in the 
wind. These nests wa-re not made fast to, but 
strung lightly on the leaves, sometimes pas.sed 
through the fork of another leaf to form a pulley, 
so as to permit, liy sliding along in the swaying of 
(he grass, of their retaining their vertical posi- 
tion, which tli<‘\' must do, weighic'd as (hey are 
liy a layer of cla}' in the bottom of the nests, f 
noticed that many of them wa-re deserted from 
the breaking of one or more of their eggs, after 
incubation had progia-ssed some way; in others, 
vvlu-re there was oidy one chick, there was often 
one egg which had been cracked and becoim* 
dried up, so that cM-n with all their acute archi- 
tectural devices the wind ajipears to wreck the 
hop<*s of the litlh* builders. 

W hat can lx* tht* usi* of the mud iu the W i'aver- 
birds’ nests has ofti'u been discussed. Mr. E. L. 
L.W.vrd, the accurate obsi'rver and wc'll-known 
ornithologist, has suggested* “that these lumps 
of mud were used as scrapers (Xi which to clean 
the l)irds’ bills”; but if in (he nests 1 found here 
they were used for this purpijse, it must ha\'e 
been only at the comnieneenu'ut of their task, 
for the layi'r of mud would be quite concealed at 
an early stage of their nest-building. 1 am more 
inclined to the belief that they are to w eight and 
balance the nest, from having found loose- among 
the lower stems unfinislu-d portions, which wi-re 
e\idently the foundations ot nests, which had 
been blown down betore lieing properly si'cured, 
or were llu-y, pi-rhaps, abandoned unsucix-ssful 
first attempts? d'hey had the exact shape of tiny 
key baskets, such as are used by housewives, one 
end being weighted with a layt-r of clay. 1 was 
also struck by tin* fact that diflerent individuals 
had adopted difb-rent lorms of lu-sts, which, 
though agreeing fundamc'iitally, exhibited con- 
siderable variation, d'he bulk ot tht-m were of 
the retort shape, set with a long-necked orifice- 
hanging downward, but. a considerable uuml.ier, 
of the progressionist party pi-rh;qxs, had in- 
augurated a new' fashion by inv(-rting the retort 
and short(*ning the neck, giving the doorway an 
upward and forward entrance, which, it more 
enticing to depredators, may perhaps be le.ss 
awkward to the owners. I much regret that 1 
have no not(^ as to the position of the clay in this 
new form; for what was previously tlu* bottom of 
the nest had beconu* a dome over the bird, w'hile 
its eggs were laid in what would correspond in 
the older pattern with the upper cinwe of the 
neck of the retort, so that if my lielief is correct 
that the use of the clay is to retain the nc-st iu its 
vertical position, it ought to be found (jccupying 
a corres[)onding site in the new structure, it is 
possible, however, that the deeiation from the 
ancestral pattern may result from an unequal 
distribution of clay during tlu* laying of the 
foundation of the nest, causing it to become re- 
versed without diverting the bird’s jiurposi* from 
completing its work as best it could, under the 
altered conditions. 

One of the bird-cries that early attract at- 
tention is the reiterated, unvarii-d call of the 
Bell-birds {Me^alccmimc), poiin-d forth in long 
stretches from the top of some high tri-i-, wlx-re, 
from their plumage according so well with the 
varied colours ot tlie vi-gi-tation, they can select a 
perch ev(‘n in a prominent Inanch without fear 
of discovery. 1 obtained five diflerent species of 
these birds, which belong to one of the most 
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varied and bcautiful-pluniaged families, and of 
which some idea may be obtained by turning over 
the pages of Marsh ali/s splendid monograph 
of the group. 

A stream which ran near my house was 
crossed by one of those native-made bamboo 
bridges, which spaciously housed and thatched 
over, l]a\e such a neat and attractixe look about 
theju. Every Siinduy morning the district 
market was held under it, which from an early 
hour presented (juite a gay and busy scene. I 
never missed, if 1 cimld, an opportunity of visit- 
ing these J\issars, as 1 found them delightful 
resorts for studying the native in his gayer moods; 
for market-day was always their holiday, and 
the market-place the rendezvous for the youths 
and maidens of the district, as well as the news- 
exchange of th(‘ old nu'ii. The vendors, to be 
early at the market-place, generally spent Satur- 
day evening and night under the sluule of the 
bridge, or collected in the neighbouring village, 
whence the tinkle of the gamelang, their char- 
acteristic musical instrument, would be heard 
throughout the livelong night in company, if 
not concord, with the higher notes of tluar curi- 
ously drawling voices, repeating tji'ritas or semi- 
historical tales, and adaptations from the Koran, 
varied by pantuns or lo\e songs. 

d'he collection of wares exposed for liarti'r was 
always a curious one: sarongs from their own 
looms whose incessant click-clack is one of the 
most pheasant and char.acteristic of the industrial 
sounds in their villages — calicoes and silk ker- 
chiefs from ManchcvSter and Liverpool; ( i, ark’s 
Paisley thread of “extra (piality”; native-made 
horn combs, gay ornaments of sp.ingles and 
beads, and the elaborate inlaid silver breast-pins 
for which the district is famous, worn l)y every 
female to fasten her loose upper robes; and 
bamboo hats in great variety. I he Bantamese 
are specially noted for the manufacture of these 
last, and some of them are really exquisite speci- 
mens of plaiting. In the finest (juality, nunle of 
carefully prepared narrow strips of the wood, a 
quiet but lucrative trade is done with European 
markets by unobtrusive go-l)etweens who collect 
them through the district. In Bantam they cost 
a mere trifle, but in Paris, I am informed, they 
are retailed at a profit of nearly one thousand 
per cent., as true Panama hats, from which it is 
difficult to distinguish them. ()ne of these hats, 
that I treated to the roughest jungle work of 
three years, was scarcely impaired when we 
parted company. 

Other than these the chief articles were house- 
hold utensils, large copper jars for tlu* prepara- 
tion of rice, beat out of sheet copper by native 
smiths, and shallow iron basins (of Singapore 
make) for the daily extraction of the oil of the 
cocoa-nut palm, without which and its twin 
brother the bamboo, native prosperity and hap- 
piness would cease, d'here were besides piles of 
various species of dry-salted river fishes, chiefly 
Gab Os {Ophiocephalus striatus), Soro and Regis 
(Barbus duronensis and B. emarginatus), and 
Gurame (Ophromenus olfax), the most prized of 
them all, in which a large and profitable trade is 
carried on with distant parts of the Archipelago. 
Many of these fishes are carefully preserved in 
the larger wet rice fields, where during the rainy 
season, having abundance of food, they multiply 
with great rapidity. During the hot season, 
when the sawahs have become, except in the 
centre, dry fields, the fishes are captured in im- 


mense numbers. Fried in fresh oil they form an 
excellent dish, and are the staple flesh-food of 
the natives. 

A vile odour which permeates the whole air 
within a wide area of the market-place, is apt 
to be attributed to these piles of fish; l)ut it really 
proceeds from another compound sold in round 
black balls, called trassi. .My acquaintance with 
it was among my earliest experiences of house- 
keeping at (.HTiteng. Having got up rather late 
one Sunday morning - an opportunity taken 
by ont‘ of my boys to go unknown to me to the 
market, which I had not then visited I was 
discomfited by the terrific and unwonted odour of 
decomposition: — “My birds have begun to 
stink, confound it!’’ 1 exclaimed to myself. 
Hastily fetching down the l)ox in which they were 
stored, I minutely examined and sniffed over 
evt'ry skin, giving myself in tlu* process inflam- 
mation of the nostrils and eyes for a week after, 
from the amount of arsenical soap I inhaled; but 
all of them seemid in perfect condition. In the 
neighbouring jungle, though I diligently searched 
half the morning, 1 could find no dead carcase, 
and nothing in the “kitchen-midden,’’ where 
somehow 1 semned nearer the source; but at last 
in the kitchen itself I ran it to ground in a com- 
pact parcel done up in a banana leaf. 

“What on the face of creation is this?” 1 said 
to the cook, touching it gingerly. 

“Oh! mast<‘r, that is trassi.” 

“ I'rassi? What is trassi, in the name of good- 
ness!” 

“(iood for eating, master; — in stew.” 

“Have 1 been eating iti'” 

“Certainly, master; it is most excellent (enak 
si’kali).” 

“You born fool! Do you wish to poison me 
and to die yourself?” 

“May 1 have a goitre (daik gundok), master, 
but is is excellent!” he asseverated, taking hold 
of the foreskin of his throat, by the same token 
that a countryman at home would swear, ‘DU 
sure's Death! ’ ’ 

Notwithstanding these vehement assurances, 1 
made it disajipear in the depths of the jungle, to 
the horror of the boy, who looked wistfully after 
it, and would have fetched it back, had 1 not 
threatened him with the direst penalties if I dis- 
covered any such putridity in my house again. 

I had then to learn that in every dish, native or 
European, that 1 had eaten since my arrival in 
the East, this Extract of Decomposition w'as 
mixed as a spice, and it would have been difficult 
to convince myself that I would come by-and- 
bye knowingly to eat it daily without the slight- 
est abhorrence. Dampier, who mentions it in his 
“Voyage,” seems to have formed his acquaint- 
ance with it in a more philosophic spirit, for he 
describes it in these terms: — “As a composition 
of a strong savour, yet a very delightsom dish 
to the natives. To make it they throw a mixture 
of shrimps and small fish into a sort of weak 
pickle made with salt and w'ater, and put into a 
tight earthen vessel. 'I'he pickle being thus 
weak, it keeps not the fish firm and hard, neither 
is it probably so designed, for the fish are never 
guttl'd. Therefore in a short time they turn all 
to a mash in the vessel; and when they have lain 
thus a good while so that the fish is reduced to 
pulp, they then draw off the liquor into fresh 
jars and preserve it for use. 'Fhe masht fish that 
remains behind is called I'rassi. 'Tis rank 
scented; yet the taste is not altogether unpleas- 
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ant, but rather savoury after one is a little used 
to it.” 

One of the most terrible scourges of the island, 
and for whicli no remedy seems possible, is the 
spr(*ad everywhere of a species of tall, slender 
cane useless for foddt'r and good only for 
thatch, — which the natives call alang-alang. 
Every spot unoccupied by forest, falls a prey to 
it; and when once it g('ts the upper hand, fim-st 
seeds refuse to root in it. Neither the incessant 
rains, nor the driest droughts of summer kill it. 
The tire may sweep the surface bare, but it fails 
to touch the roots, which spring again in fresher 
vigour through the ashes. Deep shade alf)ne 
seems to check its growth. 'Phe native in tin- hill 
regions does not makt* sawahs (which are good 
from year to year), but constantly tak('S in his 
fi(‘l<is by f(‘lliiig, where he lists, in the unbrokrti 
forest. As, after reaping for only two .seasons 
this iu*w land, (on which he scatters his seed 
between the fallen trunks), he deserts it for a 
newer patch, broad tracts of thi* island are every 
year becamiing covered with this ineradicable 
exhauster of the soil, and by-and-byc' the virgin 
fore.sts (jf this country will have entindy ceased, 
if some shar[X‘r supt'rvision be not (“.vrcised by 
the Government over the timber-felling mania of 
the native. As ('olonel BI'DOOME remarks of the 
like devastation in India: “the value of the tim- 
b(!r thus destroyed by oru' man, calculating it by 
th(‘ nundxM- of logs it might have yielded, is at 
least twenty times as great as the value of the 
crop of r<iyi obtained in the two years that culti- 
vation is c(jntinued. 'Phe low jungle which 
comes up after desertion of kunuiri land is more 
injurious to health than lofty forest open l)elow. 
Besides health considerations and decrease of 
rain and moisture, this rude system of culture 
[results inj the destruction of valuable timber . . . 
and rendering of land unfit for coflee.” 

'Phe present vegetation of tin* whole of this 
portion of the island stands on an unbrokmi layer 
of volcanic mud, which tells of a period of almost 
unparalleled volcanic activity. Wherever the 
streams have opened .sections, or a road cutting 
has been made, numbers of great trees, some of 
them thirty yards in length, are exposed in a 
completely silicified condition, and oftim so per- 
fectly as to have preserv'ed to their cori's the 
.structure of their tissues. Standing on some one 
of these liare denuding slopes, I have tried to 
])icture to myself the terrilile outburst in which 
this region must have been overwhelmed, at a 
date which cannot geologically have been very 
remote; for lying prostrate in great numbers as 
they were, — many of them having fallen across 
each other, - - the forest of which they formed a 
part must have been suddenly entombed beneath 
an avalanche of the petrifying mud so deep that 
the powerfully corroding tropical rains of cen- 
turies are only now beginning to exhume them. 

About the only piece of exposed strata in this 
part of Java, I believe, lay within a few miles of 
my hut. Out of it I picked fossil fragments of 
vegetalde stems, and of broken Osiraa and 
Pecten shells, closely resembling tho.se .still in the 
afljacent seas, and showang that an elevation of 
sonu' 200 to 300 feet had taken [ilace hen* at a 
recent p<‘riod. Phat these subterranean forces 
whose activity resulted in the varied physical 
changes which West Java has experienced (such 
as the subsidence of the Sunda .Straits), had not 
cea.sed, was brought home to me with all the vivid 
and indescribable sensations that accompany 


one’s first experience' of powerful and unwonted 
phenomena. 

On the 28th of March, 1879, about eight 
o’clock in the evening, while sitting under my 
verandah, a sudden shiver and a violent bumping 
w'ave passed as it were through me and under 
my feet, bewildering me, but a/Tording me the 
ineradicable experieiu'e of a x iolent earthquake. 
For some thirty seconds my hut and all its cofi- 
tents were lustily shaken, but otherwise no harm 
was done. Some forty miles away, Innvever, at 
the base of the Cede Vf)lcano, the village of d'jan- 
joor was wreck<'d and sev(*ral lives lost amid the 
falling houses, while on the following day vob 
umes of smoke and ashes were emitted l)y the 
mountain whose summit formed the background 
of my vit'W'. 

One of my most intj-resting discoveries here 
was a cas(‘ of mimicry in a spider, of the kind 
named alluring coloralion by Mr. \\ ai.laci:, 
Pile spider itself, to which 1 had given the pro- 
visional name of Tlioniisiis decipiens, has provc'd 
interesting as the typi' of a new genus, named 
Onrillioscatoides by the Rev. ( ). P. (',\Mhrii)C.h. 
Phe gr('at interest attaching to this find, how- 
ev(‘r, is on account of its li, tbits. 1 had Iteen 
allured into a vain chast* after one of those large, 
stately flitting butterflies {Ifeslia) through a 
thicket of prickly Pandanus horridus, to the 
detriment of my apparel and the loss of my tem- 
per, when on the Itush that obstruc'ted my farther 
pursuit I observed one of t he Uesperiida' at rest 
on a leaf on a bird’s dropping. I had often ob- 
serv<‘d small Blues at rest on similar spots on the 
ground, and have often wondered what the 
members of such a refined and beautifully painted 
family as the Lyoinida' could find to enjoy at hjod 
seemingly .so incongruous for a butterfly. 1 ap- 
proached with gentli' st(‘ps but ready net to see 
if possible how the })resenl sj)ecies was engaged. 
It permitted me to get (jiiile close and ev('n to 
seize it between my fingers; to my surprise, how'- 
ever, part of the body remained bc'hind, and in 
adhering as I thought to the excreta, it recalled to 
my mind an obsi-rvation of Mr. W.\J. lack’s on 
certain Coleoptera falling a prey t(j tlu'ir inex- 
perience l)y boring in the l)ark of tri'cs in whose 
exuding gum they became unwittingly en- 
tombed. I looked closely at, and finally touched 
with the tip of my finger, the excreta to find if it 
were glutinous. 'Po my delighted astonishment 
I found that my eyes had been most perfectly 
dec('ivetl, and that the e.xcreta was a most art- 
fully coloured spider lying on its back, with its 
feet crossed over and closely adpressed to its 
body. 

'Phe appearance of the excrc'ta rather recently 
h'ft on a leaf l)y a bird or a lizard is well known. 
Its central and denser portion is of a pure white 
chalk-like colour, streaked here and there with 
black, and surroutuled by a thin border of the 
dried-up nn)re fluid part, which, as the leaf is 
rarely horizontal, often runs for a little way to- 
wards the margin. 'Phe s|)ider, w Inch l)elongs to 
a family, the l liomisidcc, ])o.sse.ssing rather tuber- 
culated, thick, and prominent abdomened bodies, 
is of a general white colour; the underside, which 
is the one exposed, is pure chalk white, w hile the 
lower portions of its first and second pair of h'gs 
and a spot on the head and on the abdomen are 
jet black. 

This species does not weave a web of the ordi- 
nary kind, but constructs on the surface of some 
prominent dark green leaf only an irregularly 
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shaped film of the finest texture, drawn out to- 
wards the sloping margin of the leaf into a nar- 
row streak, with a slightly thirkened termination, 
rile spider then takes its place on its back on the 
irregular patch 1 have described, holding itself 
in position by means of scweral strong spines on 
the upper sides of the thighs ol its anterior pairs 
of legs thrust under the him, and crosses its legs 
over its thorax, 'rims resting with its white 
abdomen and black legs as the central and dark 
portions of the excreta, surroundc'd by its thin 
web-film rt presenting the marginal watery por- 
tion become dry, even to some of it trickling off 
and arrested in a thickem-d extnmiity such as an 
evaporated drop would leave, it waits with con 
fidence for its prc'V a living bait so artfully 
contrived as to (hreive a pair of human eyes even 
intcntl>’ examining it. 


Ix'avc (A'lilfHK Native hlaeksiiiiilis at .Sadjira - - JtuI 
springs of ■l'jii)aiia!< Birds and plants at 'I’iipanas 
Invitation to Kosaitt 'I'lie kosala es^tate - The 
rnrions disease Lata TheWau-wtm Hirds Bees 
Wliite ants --- (ireat liees Lonn droiinlu and its 
ennse(menres - The Ih nulna ruslntrix, ;i luttnoid 
bliglit and the ItutTalo disease - flora and Ktinna of 
Kosala Mountains - Sinnular living ants' nests and 
their develottiiient - - Orchids at Kosala and some 
eurions devices for seeiiriiiK self-fertilisation .\ncienl 
remains in the forest The KaraiiKS and their curious 

rites The Badtii Keliuion and superstitions of 

the r>eof)le of Itanlani Lea\'e Kostila. 

After a very interesting period spent ;it (len- 
teng, I removed further to the south in st'arch of a 
station on the mountains, whost' distant slopes 
I could see cov(*re(l with the great forest which 
I had never xi't lielu'ld close, and under whose 
shade 1 had ever had such an intense longing to 
roam, the charm of vvhost* grandeur, after spend- 
ing unbroken yetirs in it, remains still as one of 
the most d(‘lightful reminiscences of my resi- 
deiua* in the tropics. Halting for a night at 
.Sadjira I was taken by the chief of the village 
to see numerous blacksmiths at work in the man- 
ufacture of knives and krissres. I'he bellows used 
by them in order to give a continuous blast was 
made of two large cylinders of bamboo xertically 
s(‘t in the ground, in each of v\hich a piston made 
of a dense bunch of feathers wound round a rod, 
v\as worked alternately, the wind lieing con- 
ducted through a small tul)e at the bottom of 
each bamboo, to meet in one pipe befon* jiassing 
below the hre. 

Pande is the Sundanese term for a work(‘r in 
iron; the word is of Sanscrit origin, and originally 
meant “learned. ” 'rhough this signification is 
not attached to it by the nativi's now, the smiths 
are held in the greatest esteem by tlumi. before 
the Hindu invasimi the people erf Java used only 
stone implements and liatchets, (^ften of great 
elegance of design and beautifully polished and 
turned. Dr. Soi.EWijN (jELI’Ki:. the director of 
“the cultures" in java, has formed at great cost 
a splendid coll(*etion ol the implements of the 
stone age (^f the island, some of which I had the 
ph'asure of examining on my way home in 1883. 
Of tin; l)eautiful workmanship of the early Java- 
nese one or two fine specimens are to be seen in 
the ethiKjlogical collection in the British Museum. 

In the village <;f I'jipanas, in the 'I'jiberang 
valley, distant only a few miles Irom Sadjira, I 
spent a week. 'I'he village flerives its name from 
tile hot-springs (which the name signifies) that 
issue from the ground there at a temperature of 
137'^ 140“ F. I'he place is permeated with the 
odour of sulphur rising from the springs, which 


had been dug out into cisterns, round which a 
crowd of sufferers from long distances were con- 
stantly seated, bathing their diseased anti ulcer- 
ated limbs and rheumatic joints. 

An abrupt hill which overshadtiwed the \il- 
lage, rising up to about 1000 leet aliove the sea, 
reminded me, in the way in which it was com- 
posed of great blocks of disrupted rock lying in 
all positions and at e\ery angle one on another, 
of the titanic structure of the hills of ('intra to 
the north of Lisbon. Both probably owe their 
disintegrated condition to tin- constant ('arth- 
ipiakes liy which they ari- shaken, ('.rowing on 
the thin soil on the tops of the rocks I gathered 
oiu- of th(‘ most conspicuous of ground orchids, a 
tall w hite-flowered sfiecies ol ( 'nliDillie, lu arb 
all of whose flowt-rs I was surprised to find had 
been shed without being fertilised; wJiile in the 
cre\’ices grew luxuriant Dsmundas {(). jtiVdHita) 
closely re.sembling the Ro>aMerns found at 
home. 

In the N'oung forest on its slopes 1 shot three 
interi-sting birds; a male and female ol the Plnty- 
lophus gtilcriciilntHS, a crow-liki- bird with ,i 
han(ls<»me black cri'St resembling a cockatoo’s, 
finally settling the ((uest ion I hat (.’oimt Sai.v.Mxik i 
was correct in assisting its Sumatran all>' (P. 
coronatus) to be a distinct spi'cies, and not the 
female of the Javan Itird as was supposed In 
Mr. Flliott; the other the Fairy Blue-bird 
{Irene turcosa), one of the finest plumaged birds 
of the island, which is highly prized in luirope for 
plurnassiers' purposes. Its wings, throat and 
lireast are d(‘ep \('l\'et>' black, while its lu'ad, 
back and tail are of glistening turipioise-blue, as 
if the colour had been enamelK'd on in an un- 
broken sheet. It was found quite solitary or in 
company only with its ma.te, and nevt r in flocks. 

I was pleased to see tlu- liveliness ol the village 
children, who amused themselves with games 
very similar to those of childia n at our country 
.schools at hoUK' games of marbles played 
with small stones, very like what is called keip 
in the north of Scotland, with varieties of clnwy, 
tig, and blind-man’s buff. 

Hearing that I had come to reside in the village, 
a Countryman, .Mr. H. L.\SU of the Kosala (‘state, 
sent me a warm invitation to make his house in 
the mountains my ht'adcpiartc'rs, wiii(ii, as 
'I'jipanas was a very uni)rohtabl(‘ station, I was 
otdy' too glad to do. Kosala was only' a fore- 
noon’s ride up through winding valleys to an 
elevation of 1800 feet. 

My gratitude can never Ire warmly enough 
expressed to this est(‘emed friend (now, 1 regret 
to say, no more) and his accomplislu'd wife, for 
their great hospitality and kindness; and for 
the assistance w'hich for many months was af- 
forded me by my host, both personally and 
through his st'rvants and hors(‘s, in making 
botani('al collections in th(‘ large stretch of 
virgin forest which he owned, specimens of whose 
great trees W'ere special desiderata with me. 

Orchids abounded in great variety in the un- 
opened foH'st, while the tree trunks that had 
been lying felled in the coffee gardens for some 
time were (jverrun with the species more delight- 
ing in sunshine. Being .soon struck w ith the large 
number whose flowers fell without setting any 
fruit, — a fact that first struck me while bot- 
anising some years bef(;re in the south of Furope 

I determined to institute a series of observa- 
tions on these plants, a project in which Mr. 
La.sH — himself one of those who vS(‘dulously 
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cultivate science in tlieir leisure hours en- 
tered with the ^:reatt-st interest, and never 
wearied of pt‘rsonally searching for specimens, 
for whose rearing lie put a great part of his 
beautiful garden ungrudgingly at my disposal. 

The estate house, planned by himself, was a 
large tiled edifice of planks not subject to the 
attacks of insects, elevated a few feet on piles 
standing on an asiihalt floor, isolated by a stream 
of water entirely encircling the Imilding, so that 
it was absolutely fnr from the tropical pest of 
ants. P(‘rf(‘ctly constructed and furnished for .a 
tropical climate, and provided with a large and 
valuable library, it was aelmirably situated for a 
liotanical station the hills rising round it to 
three- thoiisanel te-et whose advantages the 
w.int of the* ne e e'ssary insi runie-nls alone- lire-- 
\e-ntcel me- from fiillv utilising. In no part of 
I he world can (he climate- re-aedi gre-.ile-r pe-rle<’- 
(ion, I think, than in the mountain regions ot 
(he-se- islands, among whie'h I first felt the- re-al 
charm of the* lile I had e-spoijse-d. 

Till - first till HR of inii-n-sl to attract me. within a fe-w' lionrs 
of iiiy arrival at Kosala, was a e-asc in one* of the* se.-rvants of 
tlie* house- of tliat ( urieiiis e-e-rcbral atTe-ctioii called by the* 
natives laid. It is of a hyste-rical nature-, and is confine.-el 
chiefly to wonicti, althouRh 1 have alse> se-en a man affected 
tiy it. On beiiiR startle-d ore-xi ited suddenly, the pe-rson l>e-- 
conies laid, losing t lie c-euit rol eif he-r will, aiiei e-anneit t e-frain 
from imitating whatever she- may he-ar oi se-e ilom-, anei will 
ke-ep calling out as long as the- tit lasts tlic name- and gen 
erally tlial word alone-- of whatever has flashe'el throitgh 
lie-r mind as the cause- of it; " He--ih-he-h, maljaii!” (tigei ); 

' 1 le-i li-heli, tieiorung hesar!” ( a great leird). Her purpose 
will be- attested, as, if walking, she- will steip short, .iml on 
going on again will often folleiw sume-e)the-t course-. Tlie 
pre-fatory e‘xe;lamation is an invaiiable- symptotii, se-emingly 
caused by involuntary hyste-rical inspiratiotis. .Ae-cording 
to the degree ol alarm the- sympteuns may tetnain euily a le-w 
meiiiients or last feir the- gieate-r part of a elay, e-spe*cially if 
the patient be lue-venteei fioen calming down. The- atllicted. 
if not ve-ry serieuisly affe-cte-d, art- not altogetliei ine-apaei- 
tated freun pet forming the- duties to whie-h they are ae-ctis- 
temu-if. The most cuiious chaiaeteiistic ed the elise-ase is 
their imitation of e-veiy a<-tion they se-e. On one occasion, 
wliile e-ating a banana, f snehlenly met this servant with a 
pie-re of soap in her hand; anel, pi-iceiving she was slightly 
Idld, ()ut wit bout appe-aring to take any imtice of her, 1 
made a vigorous bite at t lie- fruit in passing her, an actieui she 
instaatly rei)t-afe.-d on the lueee of .soap. On another exea- 
sion, while she was lexiking on as I placed .seune plants in 
drying paper, not knowing that caterpillars w-e-re objects of 
supre-mc abhorrence to the tialive-s, 1 Ilieked eiff in a humor- 
ous w'ay on to her dress one that happened to lie on a leaf; 
she was inst.'intly intensely Uita, and, threiwitig otl all her 
■clothing, she made- off like a chased deer along the mountain 
road, repeating the- word for caterpillar as she ran, until 
compelled by e-xliaustion to stop, when the spasm graelually 
lefl her. My own '‘beiy,” wlm would unconcernedly sei/.c 
all Sorts of snakes in his hands, beiame- one day IdUi also, on 
suddenly touching a large caterpillai. My host's maid 
iinee-, wfiih- alone at some distance freun the house, having 
come unexpectedly on a large lizarel flie Haiawak — was 
seized by a paroxysm; eiropiiing ehiwn on her hands and 
knees to imitate the reptile, she thus followed it through 
mud, water and mire to the tree in which it took rc-fuge, 
where she was arrested and came to herself. Another rase 
whieli came under my knowledge was more tragic in its re- 
sults. This woman, startled by treading in a held on one of 
the most venomous snakes in Java. b«-came so laid that she 
vibrated lu-r fmgt-r in imitation of the tongue of the reptile 
in front of his head, till tlie iriilated snake struck her; and 
the poor creature died within an hour. 

j)uring the attack the eyes have a slightly unnatural 
stare, but there is never a total loss of consciousness, and 
tliroughout the paroxysm the patient is wishful to get away 
fiom the object affecting her. yet is without the strength of 
will to escape or to ceast- acting in the way I have described. 
Lata picrsons .are constantly teased by their fellows, and are 
often kept in an excited state for wliole days. 


In the parly inornin^s ht-rc, 1 was at first con- 
stantly awakened by the loud plaintive wailings 
of a colony of Wau-waus, one of the Gibbftns 
{llyulohates leuciscus) from the neighbouring 
forest, as they came down to tin- stream to drink. 
On first hearing their cries one can scarcely be- 
lievt* that tln-y do not proceed fn)m a band of 
uproarittus anti shouting children. Their “Woo- 
oo-ut vvoo-ut vvoo-oo-iit wiit-wut-wut - 
wntwutwut,” always nuji'e wailing on a dull, 
heavy morning previous to rain, was just such 
as one might expect from the sorrowful couute- 
nauce that is characteristic ot this group ol the 
Ouadrumana. They have a womlerfully human 
look in their eyt-s; and it was with great distress 
that 1 witness(-d the- (hath ut the oiii>' one 1 ever 
shot. Falling on its back with a thud on the 
ground, it rni.sed itself on its i-lbows, {ggs.sed its 
long lap<‘r fingers over tin- wound, gave a wotui 
look at them, and fell back at full length dead — 
".sap(‘r(i orang" (just like a man), as my boy 
remarked. A live sifeciineii lirougbt to me by a 
luitiva-, I k<-|)t ill e;iptivity for a short time, and 
it became one of the m<.)St gentle and (-ngaging 
creatures possil.fle; but when the c;dliiig of its 
free mates reaclu-d its prison house, it usi-d to 
place its ear close to the liars of its cage and listen 
with such intense ami eager wistluliiess that 1 
could not bear to ( onfim- it longer, and had it 
set fre<- on the margin of its old forest home. 
Strange to say, its former conijianions, iierceiving 
perhaps the odour of cajitivity about it, seemed 
to distrust its respt'ctability, and iT-fused to al- 
low it to mingle with them. 1 hoiie that amid 
tin- free woods this taint was .soon lost, and that 
it recovered its pristine Ihippiness. 'I he habits 
of the \\'au-w;iu closely resemble those of the 
Siamang of Siinialni. 

lairge stretches of the forest in the immi'diate 
neighbourhood of tlie liousi; were planti-d in 
eoliee gardi'iis, cultivated not as in ('eylon in 
the open sun, but under moderati* shade ehiefly 
of the Erythrina iiidica, in patches cleared out 
of the forest some distance- isolated from each 
oth(‘r so as to prevt'iit the sjiread, if possible, of 
any outbreak of the coffee disease {licnnkia), 
and to give each ganlcn a chance- of escaiie-. Seen 
freun the heights abeive-, these* parterre's searlet 
with e*rythrin'a flowers, had a very brilliant eflect 
on the 'landscape. In the- m-wt-r gardens many 
eif the felle-el trees still lay leitting, and the re- in- 
se-cts and birels vve-re in abumkmce-; but Java has 
be-eii so well e'olle-cte-el ove'r liy exeelle-nt e-iitoinol- 
eigists anei naturalists for so long a iierioel that 
few neiveltie-s e'oulel be expee te-d. Ne*veTt heless, 
in all de-part meiits, spe-cies oi interest we re e'on- 
stantly falling under my neitice tor the first time. 

I use-el tei plae'e a lamp close to my oiie-n wiri- 
eleiw, ill hope of attracting moths; but, while 
ve*rv uiisuce'e‘ssl ul in this respe-cl, I haei Irecpierit 
visits from the- smalle'r sorts of bats, wliie li, on 
my slamming the- vvinelow to, we-re, though 
.safely trappe'el, not ensmired within tlu- folds of 
my butt(*rfly ne-t without a de al of cle-ve-r dodging 
on the-ir {lart, anei eif noisy disturliane'e- ol furni- 
ture ein mine. Of t he-se euie* was a very rare 
spe-cies. Orlops frithii, and another has been de- 
.scribeel as new to science- by Mr. ( )].iu- ii-:i.l) 
'riieiM.vs, unele-r the* name of KcrivouUi jovnini, a 
form inte-rnieeliate betwe-e-n the TMiilippim- and 
Ne-vv (iuine-an tyjies. 

For many nieuiths afte-r my arriv.d the- t-arliest 
hours of the niorniiig we-re always re-seuiant with 
the rich elce-p note-s of the rjiuiig or Beo, as the 
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Javanese (iraeklc {(Iracula javanensis) is named. 
They used to frequent a papaya-tree whieh ^rew 
just outside my winriow, vvijose fruit they are ex- 
tremely fond of, whence they poured forth their 
sonji in the intt'rvals of fct-dinji. 'I'his bird, 
which is of a rich metallic bliu'-black plumage, 
has tlu' najje of the neck adorned with two deep 
orange lappets, and is greatly prized as a pet by 
the natives, from its deep an<l ventriloquistic 
voice, its wonderful aptitude in learning to speak 
and whistle, and for its comii'al ways. A very 
high price is often givtai for a well-traiiu'd bird, 
even by the natives. The (iraekle is somewhat 
difficult to rear at first, l)ut when once accus- 
tomed to confinement it thrives well I have 
seen one which had been caged for ni^arly eighteen 
yt'ars — espeiially if a bamboo cylinder be 
placed in the cage fttr it to cre(*p into at night, as, 
when in frt odom, it does into a hoh* in a tree. 

Pink-h(‘aded doves {Ptilopm porphyreus) fed 
in flocks on the figs; and at dOOO b'et I stumbled 
on a nest fill of six fledglings of Ponmtorhinus 
nwntanus, which were being tended, I was sur- 
prised to oliserve, Ijy three parents; but I was 
unable to satisfy myself positively whether the 
additional parent was male or female; my boy, 
however, who on most subjects was well in- 
formed, said that “tin* female ' Patjingpayor’ 
has always two husbands.” 

No insec't sejoner attracts the observation of 
the new comer than the destructive carpenter 
bei's, Xylflcopa, which wit h noisy ostentation are 
incessantly boring their wide tunnels into the 
woodwork of excry building. To sit watching 
their entrance, and clay each up in a living tomb 
of its own digging, was one of the most hilarious 
amusements of the boys. Many other species 
of llymenoptera attract attention by their curi- 
ous persistence in building mud-cells from evcTy 
hanging thread, in loeks and hollow tubes, and 
in every unoccuiiic'd corner, stocking them with 
the caterpillars and spiders which is all the store 
their jiarental feelings induce them to lay up for 
the b(‘nefit of their progeny. 

A colony of these bees had covered the stems 
of a specie's of Asdepias, overgrowing the faee of 
a high cliff; and it took a .sharp eye to distinguish 
their nests from clusters of the withered leaves of 
the climber, (ajinposed of chips of leaves glued 
together, they were protc-ctc-d from the rain by a 
projecting roof, which for the purpose* of con- 
cealme'nt was cunningly shape'd like the foliage' 
of the plant itself. There was quite a crowd ejf 
them, and as the-y circh'd about, their dark wings 
flashing in the sun as they elarte'd out and into 
the'ir nests, they remindi'd me' e)f swalle)w's about 
a church winelow. 

Less e)l)trusiv<', more destructive, but full e)f 
interest, are the operations of the varie)us colonies 
e)f termites or White'-ants. It is impossible to 
observe the habits of those that bore in the in- 
teriejr of planks and tre'es; but by the species, 
that I)uild large' e-xe-rescences on the tree-trunks, 
one must admire' the specially happy way in 
which has lieen se'tth'el the difficult question of 
how' to keep their thoroughfare's clean and un- 
e)bstructed, anel with the lea.st trouble dispose 
of the refuse of se; large a (a)lony. It is wejrth 
while to break elenvn a pe)rtion of their tejugh 
walls, to watch for half an hour the outrush of 
the' city guards with their pi[c\kelhauhe heads^ 
who with elevate-el antenme snifT round every! 
where* for the e'ause of alarm, charging abouj^ 


frantically, ne)elding anel be*ating their spikeel 
frontlets against the walls in a most thre'atening 
w'ay, till they think the danger past, whe*n they 
retire and oreler out hordes of builelers to re'pair 
the breaches, who, elistinguisheel at once by the 
abse'nce of a freintal spike, have' till then ke'pt 
away from the scene. 

Alter a general surve'y of the ruins, each 
worke'r retires to fe-tch a small squarish chip, 
carefully (*xa mines the exact place into which it 
is tei be built, then applying te) that spot the tip 
of its abde)men, it excretes a drop of a pale 
glutinous substance', places in it the chip, and 
hammers it dejwn by the ce)ml)ineel applicatie)n 
e)f its maxilla' and antenna*. While the* building 
is going on a company of .soldiers stalk about the* 
walls guarding the* workers, every now and then 
tapping their heads with the conscious air of a 
constable re'minding them that his prt'se'iice* is 
(heir safety, d hus block afti-r blex’k with amaz- 
ing rapieiity is cemente'd together, and the sewage* 
of the colony is piled into the* oelourless homo- 
geneous walls e)f their dwelling. 

I was astonisheel one* eiay in making a sweej) 
thre)ugh a swarm, as 1 the)ught eef bees, which 
was buzzing overhead, to fine] that it was com- 
po.sed e)f flies calleel by the natixe-s Pnpnnton^, 
a specie's nearly related to our common Blue- 
bottle. 

Above the ce)ffe'e gardens the* he'ights, up tee 
4000 feet, were clotlu'el with virgin feerest, full eef 
noble giants of the weeeeels. In tile* garelens many 
of the fini'St of these trees had been allowed tee 
stand, xvlu'n* they exhibite'el all the stateliness 
and grandeur of stem ami creexvn xvhich can be' 
fidly appreciat(*<l only xvheii surveye'd at seeme 
distance eeff. Preemine'iit feer (heir straight and 
shapt'ly pillar-like stems stand out the Lakka 
{Myristica iners), the kasamala {Liumdanibnr 
altin^iana), and tlu- white'-stemmed Kajeput 
trees (Mdalcucu lencadendron), all of them 
rising xvith impeKsing columns, without a branedi 
often for 80 and somelime*s 100 b'et. Of the- 
other state'ly trees here*, 1 noticed the; Mango- 
steen {Cnrcinia nuuif^ostana) and the Vernonid 
javanica, a member of a family, the Composita\ 
that in our own country lU've'r attains any im- 
portance* greater than that e)f a moelerate* lu'rb. 

d'he season, lioxve'VeT, was a very unfortunate 
one for enlarging my herbarium. Little ox’er 
ten per cent, of all (he* forest trees in 1879 pro- 
duced ('ither flower or fruit. During 1877 a 
great scarcity of rain pri'vaih'd, xvhile in 1878 
almost an unbroken drought existed during the 
Last-monsoon, 'riii* parched surface of the 
ground broke up into ravine-like cracks, xvhich, 
extending from four to five feet iti depth and 
two tf) thn'c in breadth, destroyed great num- 
bers of the forest-trees by t'ncircling and snap- 
ping off their roots. vShrulis and small trees in 
exposed jilaces witc simply burned up in broad 
patches. Flow(*ring was almost entirely sus- 
pendi'd - so much so that the wild bees could 
pnaluce no honey, which in ordinary y(*ars is 
one of the V(!ry abundant products of the forests. 

( Tops of all kinds failed, wTile devastating fires, 
whose origin could si'ldom be traced, were so 
fn'quent in the forest and in the great alang- 
alang field.s, that the pojiulation lived in constant 
fear of their villages and (;ven of their lives and 
stock. It W'as in vain that the natives, following 
their superstitious rites, carried their cats in 
procession, to the sound of gongs and the clat- 
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terinj< of ria* blocks, to the nearest streams to 
bathe and sprinkle them; the rain after such a 
ceremony ought to have come, but it did not. 

d'he Batavia Handidshlad states the loss in 
Java, consequent on the drought of 1878, to 
have luen on coffee, ten millions of guilders; on 
sugar, seven; on tobacco, five; and on rice fifteen 
equal in all to a loss in English money of 
l‘3,00(),000. 'I'he West-monsoon (Novemb(‘r to 
March) of 1878-9, memorabh' for its (‘xcessive 
rain, was followed by an abnormally wet and 
sunless <lry season, which was almost as disas- 
trous for the cultures of the island as its predeces- 
sors had Ijcen Irorn drought, 'bhe cofb'e-trees 
produced abundance of flowers, but as scarcely 
a bee was to be sc'cn anywhere, very few of tlu'se 
became fertilised or produced berri(‘s — so easily 
is th(> balance of nature disturbed. Later in the 
season, however, tin* cofTe»* shrubs produced a 
second show of flowers, which in a multitude of 
cases did not proceed further than knobbed buds, 
the bulk of which I found, by marking and care- 
fully examining tlnmi every day, j)roduced fruit 
without expanding their pt'tals, or, to use tlu' 
scientific term, cleistogamously. 

Marching in (annpany with these disastrous 
seasons came the terrible epidemic among the 
buffaloes (the natives’ stay in the cultivation of 
their fu'lds, and the main part of their riches), 
which had not disappeare<l in the middle of 
1883, being less viohmt only from paucity of 
victims. 'I'he itlague was nearly coincident with 
the blight — fortunately not of a very severe 
natun^ — of the Ilemileia vastatrix in the coffee 
gardens. It is a remarkable fact that the l)urfalo 
disease and the /lemileia appeared without, as 
far as can be traced, extraiu'ous contagion, on 
the western coasts of .Sumatra (happily for that 
island in a slight <legree only), and on the e.x- 
treme west of Java, whence it vaulted in most 
eccentric riot throughout the whole island. Not 
only was the coffee blighted, but the grass 
meadows and the forest tr(‘(‘S also were so cov- 
erc'd, especially in places with a wccsterly ex- 
posure, with a fungoid dis(‘asc‘ as to become a 
subject of native remark. One could not help 
suspecting that the.se noxious germs had been 
brought by the winds, and that perhaps even 
the plague in the herds had resulted from the 
blighted grass on which they fed. 'I'he correct- 
ness of this view seems to some slight degree cor- 
roborated by the information 1 subsecjuently 
obtained from natives and others in various parts 
of the Archipelago. In Sumatra, not only the 
buffaloes suffered, but the elephants, the deer 
and the wild pigs died in the forest in immense 
numbers, and, by preying on the dying herds, 
even the tigers fell victims to the stalking pesti- 
lence. In Timor also, in the higher parts of the 
interior of the island, the cattle were attacked, 
while in the southern plains the i)igs and the 
horses, which there run wild in lierds, were found 
scattered about in the forest dead. 

Closely following the l)ad years and the bovine 
pestilence, which deprived them of the means of 
cultivating their lands, came a scarcity bordering 
on famine and a fever epidemic of a virulent kind, 
to which the natives succumbed in thousands. 
The tale of the woes of their provinct? must surely 
have seemed to them full and running over when 
the volcanic wave from the eruption of Krakatoa, 
in 1883, overwhelmed its seaboard and washed 
so many of their fellows to destruction. 


Notwithstanding the bad season, by hunting 
far and wide my herbarium grew slowly in bulk, 
for, though the great trees were in a very desti- 
tute coiulition, herbaceous plants were abundant, 
and not a few of tin* smaller shrubs and trees had 
begun to recover sonu'wh.at. Among the most 
attractive shrubs were the species of figs, of 
which there was an endless variety. 'I he whole 
group of the Artocarpea: is remarkable for beauty 
of foliage and fruit — as the hollow receptacle 
in which their minute flowers and true fruits are 
developed is often popularly called — for their 
striking habit and for their useful products. 
Some ot tlu-m, as the india-rubber producing 
waringins and kawats species of IJrostigma (77. 
microcar pum, and consociatum), are among the 
giants of the vegetable workl, and its most re- 
lentless parasites and tyrants, brought by some 
wandering bird or fruit-eating quadruped to the 
cleft of a high tree, the staal germinating drops 
down all round its host long tendril-like roots, 
which in a few seasons become indissoluble bonds 
that itJterlaci', grow togetlu*r, and close up the 
tree-stern that gave it its support, till its life is 
choked out, and only here and there, before it 
finally disappears, can it be seen through latticed 
apertures, like an Inquisition martyr built into 
the wall, d'he young kawat grows, shoots up- 
ward its top and 

“spreads licr arms, 

Branching so broad and long, that on the ground 

The bended twigs take root; and daughters grow 

About the mother-tree, a i>iilared shade." 

Less stately but not less beautiful are the 
shrub forms, the species of Hamplas {Ficus micro- 
carpa, ampins, and politoria) whose rough leaves 
provide the natives with ready-made sandpaper; 
the Ficus cor di folia, the Amismata (Ficus aspera), 
and th(‘ Kihedjo — a bushy shrub, whose fruit, 
always in profusion along its branches, is when 
ripe of a rich purple hue, and unripe of the. 
brighte.st vermilion or carmine colour, in brilliant 
contrast to its dark foliage; while the semi- 
parasitic climbing Ficus radicans (heights to 
cling to the tallest trees of the forest. Its fruit, 
which is as large as an orange, is jmt forth 
throughout the whole extent of its stem in pro- 
fuse abundance, massed in clusters in every stage 
of growth; and as these in their passage to ma- 
turity assume all the different brilliant hues by 
which rich orange changes into the sombre shades 
of purple, the effect against the background of 
the tree-stem and of its own singularly chaste 
foliage is striking in the extreme, and is oiu* of 
those objects that the eye can meet every day 
with renewed pleasure. 

I he highest mountain in this neighbourhood 
attains an elevation of nearly 5000 feet, and for 
the last 500 yards of its ascent presented many 
interesting features. In producing plants rari-ly 
found at so low an elevation on higher mountains, 
the Javan flora on the pure volcanic clay differs 
from that where the soil is more overlaid with 
fore.st humus, d'wo ferns, a spei ies of Gleichenia 
and the broad-fronded Dipteris horsjieldi — here 
at its lowest altitudinal limit — profusely cov- 
ered the ground: and, as if stretching their ut- 
most towards the heights where they naturally 
grow, rhododendrons ami a beautiful creeping 
species of Ericacetp (Gmdtheria repens) clothed 
the tops of the tallest trees. The lemon-scented 
laurel (Tetranthera citrata), whose leaves and 
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fruit ^iv{' out a sweet odour that can be detected 
a lonsi way otf, s^rew in clumps; and its fruits, a 
fa\’ourite food oi the Bull)uls and the Bell-birds, 
r(‘tain their perfume eV(‘n after they have been 
dropped by these birds. 

At the summit pitcher-plants (Xcfx’ntlirs phyl- 
lamphara) ap[)eared in profusion, climbing u|) the 
trees and rumiinv; over the (ground aniont; the 
moss, out of which jx'eped the delicate bright 
star-like flowers of thi“ A^rostcinma montnnim, 
which always lamiinded me ot the pretty Fu- 
ropf'an Chickweed \\ intc-r-i^reeii {I rientahs eu- 
ropaui) of our nortlu-rn woods. On one of the 
lower knolls I found pc'Hiaps the most interestint^ 
phint in my /a\.in collection, a species ol Petraa 
(P. arborcii), i^Toui/ii; entirely wild in the forest. 
This yeiius, l)elonyiny t<J tli(‘ family of the I erbe- 
nacew, is almost (‘iitiia-Iy confined to the .South 
Americ an contitumf ; and it is of extreme interest 
to find it, in this inexplicable way, croppinj^ up 
in a region so tar remoxc'd Irom the centre ot its 
distrilnition. A species trom the island of \ imor 
oecurs, without history, in the* c'ollection in the* 
British Musc'um made by Mr. Rom:KT liRciiwN; 
Init thc'sc- arc* the only two e.xainples, so tar as I 
am aware*, hitherto collecti'd uncultivated in the* 
Old World. 

The* 14th of June is to me memorable as being 
the day cm which for the first time* I saw in its 
native- halcital, and gatlu*rt*cl there, that most 
singular of the* vc>getable (iroductions of the 
Indian Archipc*lago, the Myrmecodia tuherosa 
and llydnophyiuni jormicurnm. d'heir most 
striking characteristic will be* indc'libly marked 
in my rt*mt*mbranc:c* by the* sensations c)thc*r 
than mental, by which their accpiaintancc* was 
made. 

In tearing down a galaxy of epijihytic orchids 
from an er>'lhrina tree, 1 was totally overrun, 
during the short momc'ntary contact of my hand 
with the* bunch, with myriads of a minute spc*eic*s 
(4 ant {Pheidolc j(mniii), w hose (*very bite was a 
sting of lire. Beating a prc'cipitous retreat from 
the spot, I strij)pt*cl with the haste of desperation, 
but, like pepper dust ovc*r me, they were* writhing 
and twisting their envenc»mc*cl jaws in my skin, 
c*ac:h little* abclomc-n spitefully cpiivc'iing with 
e\ery thrust it made. Gecing back, when once* 1 
had rid my.self of my tormc-nlors, to sc*curc* the 
spc*cimens I had gathc*rc*d, 1 discovc*rc*d in the 
centre* ot the bunch a singular plant 1 had nc-ver 
se e n liefore, which I j)ercei\ c el to be the central 
attraction of the* ants. It was called KiUmg- 
knrak by iii}* boy, who said it was the home of 
the ants. 1 was overjoyed with the rt*velation 
that a slice* struck oft by my knife, made ejf an 
intricate hone*ycomb(*el structure* swarming with 
minute ants a living formic'arium. 

In the space* of a short sc*arch I found, generally 
high on the* tre-es, abundance* of specimens cjf 
both genera, which, not without si*\eral futile 
attempts and many imprt*cations and grejanings 
on the* part of my bcjys, wcTe brought to the 
grounel; and, at the* (*nds of a pole over tluhr 
she)ulde*rs, up which the infuriated dwellers would 
ascenel to spread ov(*r their bare bexiies to their 
frequent disce)mriture, tht*y wen* at last safely 
depositeei in a spot iti Mr. Lash's ganlen, w^herc 
I could e'xamine them with cejmfort without 
eiisturbing their inhabitants. . . 


Observing the ants often emple)yeel in carrying 
out whitish particle-s, I at first ceeiijee tureel that 
the irritatie))! e)f their digging out a dwelling 
must have induceel the swe'lling eef the bulb; anel, 
curiems te) see tlu* modus operandi ol its com- 
mencement, I decided to raise a f(*w of them from 
seed. This turned my attention to their flow(*rs 
and fruit. 'I'he llowers an* prodnc(*d in deep 
spine-protected pits on tlu* axis surmounting the 
bulb, and are remarkabh* for the extr(*me rapidity 
with which tlu* cycle of their lunctional change.s 
are pt*rformed. I lu* p(*llncid whit(* llow(*r a|)- 
pears, and is follow(*d by an orange, waterv* Iruit, 
w'hose .seeds ripen and oKeti germinate in the 
little pits where they gn)w, nil within the sfxice 
of thirty-six hours. 

Some y(*ars lat{*r Dr. Bt kck, ol the Buiten/org 
Gard(*ns, tnosf kindly showed nu* sju cimens and 
microscopic slides illustrating .sonu* inter(*sting 
obs<*rvations ^ he had made on th(*se flowers: that 
tlu* corolla .segnu*nts rarelv’ o[)t*n (though a slight 
touch can c*flt*ct it); th.il the poll{*n grains exs(*rt 
their ()ollcn tub<*s while still in tlu* anthers; and 
that both the ext(*rnal and the intt*rnal surfaces 
of the lobes of tlu* i)istil are coven**.! with papilla*, 
indicating that tlu*S(* surfates an* functionally 
active. 

I have nev(*r obs(:*rve<l these fl(nv(*rs approaclu'il 
by tlu* ants that infest tlu* interior, nor by anv' 
other insect, which to gain admission to tlu* 
flow(*r, ev'en if open, must be v(*ry small indeed. 
'Flu* anthers and tlu* pistil do not se(*m tfj n*a('h 
maturity together, y(*t it would s**(*m that s('lf- 
lertilisalion alone can take placi*; perhaps the 
tubes of tlu* pollen grains which fall to the bot- 
tom of the corolla manag** (o reach tlu* low(*r 
lobes of the pistil and prodiu'e feenndation. 

'Pile .seeils I plant(*d germinated with great 
fr(*<'dom, and I cultivati*d ([uite a number of 
young Myrmecodia, whosi* gn..)wth I watched 
with the greati'st interest, Man>' of them I k(*pt 
quit<* isolat(*d from tlu* intertereiua* not only of 
the Plu'idole javana, which s(*(*ms to Im* the onlv 
sp(*('ies <,)f ant which li\a*s in these* plants in tlu*ir 
native* state.*, l)Ut eel all otlu-r species, and 1 was 
surpri.s<*d tee find that from their ve ry e-arlie'st ap- 
I)e*arane:e* this curious gaUeried slructurc arose 
without the presence of the ants, and that the* 
plants ceentimicei to grow and thrive* vigorously 
in tlu*ir abse*ne'e* as long as I cultivate**! the*m. 
.Some bulbs had a single* eanal re*ae hing t*) th**ir 
ce*ntre* fr*tm a round *irifiee* *)pe*ning ge.*ne*rall\' 
close* te) tlu* little* tai)-r*t*it; *ethe*rs pre*sente*el eeiu* 
or tw*) loculi in the* intt*ri*)r, witluiut any com 
munieation at first with the exterior, partiall}' 
full e)f a s|)ongy substance* l*)*>king like* its *)wn 
eleg<*ne*rated tissue*. I'he.se* ehainbe rs invarialely 
ele*v**lo|)(*d a speengy pith which in a se*eti*)ii 
it was not difficult t*) (race* eeiit in advance* in the* 
still fleshy suleslanee towards and t*) e)pen 
at last at *)ne or more* sp*)ts on the exterieer of 
the bulb. .Seconelary galle*rie*s, arising in the* 
same manne*r as the primary, soeen tormeel eeein- 
municating channels, (*xt**neiing with age*, 
througheeut the* whole* of the growing l)ulb. At a 
later period, in Amboina, wlu*r(* the* M yrmecodia 
and the llydnophytum we*re* very abunelant, 1 
feumd many spe*cim**ns containing a large* e;entral 


* Those* leave since* boon iJiiblishcel iti the* ‘Annates dii 
Jarelin BeUanieiue elu Buite*n/nr);.’ vol. iv, p. 16. 
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aiul quitt* isolated chamber full of water - - not 
rain-water— round which radiated the galleries 
tenanted by ants and their larva* of the same 
species as in Java. 

Sinc(“ my original observations, Dr. Mklchior 
rRKUB, Director of the Botanic (hardens in 
Huiteiizorg, has condiictcal and published^ 
a series of important researches into the develop- 
ment of the.se bizarre plants, which have eon- 
tiruK'd generally the obseiw ations I had made, 
and have [)rf)\cd l)esid('s that what I have calletl 
d(‘g(‘n(‘ration is the ri'sult of a traii-sformation 
into cork of the tissue ot the plant; which, be- 
coming entireh’ dried up, graduall>' extends the 
galleries towards the exterior, when the fluOy 
mass <hsa/)pears or is ('arried out by the ants. 

Notwit hstanding tlu'.se researches it remains 
^till a niystetN what cau.ses the development of 
these (orky cells, what a<bantage the plant 
deri\(\s from its unusual structure, and what is 
(he mutual benefit ot this clos(* relation Ix'tween 
insect and (ilant. I'hat the ants should so per- 
sistent 1>' iidest and >'et derive no advantag<' l)i-- 
\(ind at'i'oimnodat ion from the plant, .seems un- 
!ik('ly: it is [iroliable howex'er that the papilla* 
in the galleries, whose function is still an enigma. 
ma\' altord some nourishment to them, but that 
the insects are not absolutely indispc'iisalcle to 
the |)erfe( t performance oi tin* lunctions of the 
plant is certain from Dr. TRia u’s (d)S('r\ations. 
lie suggests that tlu'V perhaps ward off eiiemic's 
lr(.)m the jdant, or that they may remove, for 
their own nourishment, injurious exen'tions from 
the [)a[)illa' of the.se channels whose office ma\' l)e 
to distribute air through the fl(*shy mass of the 
})ull). Altogetlu.'f these Myrniccodio are among 
the most singular of vegetable productions, 
showing us how much wa* have )(“t to h-arn ot 
the intricate proce.s.ses of n.aturc. 

1 gathered here anothi-r interesting spccinu'ii 
in soim* lea\cs of the Bryophyllurn calycinum. 
.\s is well known, the marginal notches ot the 
leaves of this jjlant, when laid on the ground or 
in a damp i)lacc-, produce buds which dexc'lop 
into new plants. In the leaves I gath(*red here, 
h()we\'er, (omplcte tlou'crs and fruit were* produced 
dirc'ctly from the notches. 

W hile l)otanising in I’ortugal, in the spring ol 
11^77'’, 1 was remarkabU struck by the numlx'r 
of orchids 1 gathered that seemed nc'ver to have- 
had an eff('cti\'e visit paid them l)y any of the 
c rowd of l)i*es, l)ut tc'rtlies, and beetles, among 
which they l)los,somed. d he\’ were mosth' ter 
ii-strial species, ophrys chic'th', and were some 
of them handsome, and \ery swcc'tly scentcxl; 
yet they might as well have wasted their sweet- 
ness on the des(‘rt air, lor scarcely any of thi-m 
ever lost their pollen massc-s, or had these fertilis- 
ing grains applied to their own stigmas. .Sinc’e 
then 1 have caiefully examined all orchids that 
1 have encountered, and have been surjtrised at 
the immense numbers which possessing bril- 
liant, small, and not seldom evc-n large* flowers, 
ofli'ii highly pi'rfumed ne\cr or very rarely 
produce seed capsules, but which blossom and 
fall without Ix’uefiting in any way their race. 
At Kosala 1 w as able to continue my ol)servations 
both on those growing naturally in the forest as 
well as on those 1 reata-d in Mr. Bash’s garden, 
w'hi're, .after once taking to the trees they were 
as nearly as pejssilde under natural conditions. 


' In the ‘Annates,’ sup. cit , vol. iii, pp. l.tO-157. 
•’ Nature, vol. xvi, p. 102. 


Ihe Cymhidititn tricolor pnxiuces flower-sjdkes 
often attaining a length of nearly four feet, 
studded w ith florets w hich are rather .sombre in 
colour; yet it could scarcely be (xassed without 
attracting admiration. Of the florets of several 
plants 1 counted, strv enty-nine pi*r cent, had 
their judlinia intact, after, to all appearance, 
having been <‘xposed for <i long time, and of 
those that had lost their ix)llinia not f)ne stig- 
matic surface* had pollen gr.iins ai)i)lied to it. 
On another occasion the whole of the flor(*ts e*x- 
amined were unvisited; while on a third occ.asion 
eighty-nine per C(*nt. of the florets examined had 
their pnllitiiu .safe in the anthers, nine per cent. 
bei/ig damageti, either ]ia\ ing lost their labcllu/n 
or h.axing tin* column e.iten by the l.ir\'.e ot a 
species of ('occiueliida . ( )ne .alone was fructifie-d. 

I gathered the r.ilher rare Cyuthidtum stupclto 
tdes, growing at a height of 2600 feet above thi* 
.se.a, flowering on a fallen tref*. 1 brought it home, 
1000 (c*et lower, and fixed it to .a tia'e-stein, to 
which it .at once t(x)k kindly. None ol the flowers 
which were (*xpanded wdu n I found it were 
tertilis('d; but one of the bulbs had a stem with 
.1 solitary capsule. hOr three weeks the plant 
remain<‘d in tin* condition iti w hich 1 lound it, its 
■larg<* .and handsome, though .somewhat dull- 
coloured, (lowers retaining their perfect fresh- 
ness duritig all this peri(.)d. 1 tlu'n took com- 
|)assion on its barren state, .and fertilised from 
tlu'ir neighbours lour ol its floia'ts. d hesi* alont* 
of the sixteen flowers bore fruit. A couph* oi 
months later a fiiu* new spike .appeared, wliich 
I left to its owai resources. For Ix-tween four 
<ind five weeks it « xhil)ited a \ei\ fiiu* iross ot 
twelve llowaTs; but not one seed capsule was 
produced. 'I'he insect life at the lower station 
.seemed (piite as abundant as .at the higher. I his 
orchid p(.issesscs no nect.ary, and its o<lour, it not 
pleasant, is not disagreeal)le. 1 lu* xiscid disk ot 
its pollini.i is remarkable lor its elasticity. .After 
remo\ ing a pollen mass irom the anther, 1 ap- 
plied it to the stigma of another flcifi't, and (Hi 
withdrawing the |x‘ncil to which it was adlu't ing, 
it sprang b.ack with an audibh* sn.a]>, the viscid 
disk stret('hing ([uit(* one-eighth ol an inch, with- 
out lea\ing pollen on the stigin.a, tor the floret 
did not set a capsule. 'I Ik' saiiu* result followed 
.d'ter allowing the pollen to remain for some 
seconris in contact with the stigmatic surface. 
After the lapse of a week the \iscid disk still re- 
taitu'd its el.asticity uninqxiired, so much so that 
1 w.is .■d)l<' to <*xtend it as often .as ten times for 
various distances up to nearly one-filth oi an 
inch lx*fore tlu* connection gaxe wa\- a sh.ari) 
snap alwaxs accompanxang its relaxation. 

One of the prettiest and Commonest orchids 
hi*r(* was a pun* white Dendrobium {D. crumeud- 
turn), w Inch suddenly appears in flower on all the 
trees of a district nearly on the same day. 1 have 
examined many hundn'ds of flowi'is, and 1 am 
(luite sun*, though I have not ki pt \ery accuratr* 
statistics of the mnnb(*rs. th.at not one in eighty 
(*v(*r sets .1 seed capsule. 

(mowing terrestriall\- in almnd.iiice in danq) 
shady siti'.ations is anotlur group of this family 
belonging to the genu;'' Colanthe. ( (iloutlic veratri- 
foiia product*;; (luite .a dense head of (*l(*g.'int w hite* 
flow’crs, but the number of those that become 
fertilised are iii r*normous dist)roportion to those 
that fall oft' barren. I have examined plants in 
numerous hx'alities, in heights amid the detisi* 
fore.st, as well as in more o[x*n situations; 1 h.avt* 
studied them low dowfi, both in the sun and in 



Fokues: Through Bantam and the Preanger Regencies 


116 


the drep shade, but have invariably found that a 
viTy smaJI proportion product's fruit. Generally 
the pollinia are found in the anther after the fall 
of the flower: but often they are absent, without 
any pollen beinji; left in return on the stij^ina. In 
five different plants, out of 360 florets examined, 
109 wert' witheriiij^ with intact anthers, or had 
lost their ptdh'u atuj were unfertilised, 245 had 
fallen off, six only had produced capsules. 'I hesc 
are not selected instances, but the result of the 
examination of fiv(' plants as they occur in my 
note-book. I have several times found in \arious 
species of Cdlatillie, specinu'iis which at first 1 
thoui,dit to be clcisloi>(ini()usly fertilisc'd, where the 
ovules were enlarged in thi' ovary, and the flowers 
quite open; but close examination has shown that 
this is th(' effec t of the irritation of a small species 
of llymenoptera — a cynips probably. 

Mr. I).\RWiN, in his ‘Fertilisation of Orchids,’ 
enumerates but four instances of self-fertilisation 
as coniiii];’ under his observation, namely: in 
Ophrys apifera, by the falling forward of its own 
pollinia, which are then, by the agency of the 
wind, brouglit into contact with the stigma — 
the plant being capable also of cross fertilisation; 
in Feristylis viridis, which is possible to be self- 
fertilised by its own pollen from the head of the 
visiting insc'ct; in Cepluilanthera grandiflora, 
which is perpetually self-fertilisc'd l)y its pollen 
grains that rest against the upper sharp edge of 
the stigma thrusting down their pollen tubes 
into the ovary; lastly, Deudrohium chrysatitlium, 
which may possibly l)e self-fertilised by its own 
peculiar acrobatic [)ollen. In tlu^ additional in- 
stance's here given, sonu' will be found to be 
singular and different, I Ix'lieve, from any hith- 
erto rc'corded . , . 

1'he estat(' of Kosala derives its name from 
the rounded hill above the liousc'. 'I'he word is 
of Sanscrit origin, but its meanitjg is unknown. 
It is a country along the bank of the Sarayu, 
forming a part of the modern province of Oude. 
It was the pristine kingdom of a solar race, and 
in th(! time of Huddha its [)rincipal city was 
Sewet (Sravasti). I'hen; is another Kosala in 
the Deccan (l)akshina Kosala); so Kosala or 
Kusala is the name of a land or a race. Ala oc- 
curs as a termination in many names of countries, 
but the root Kdsh or Kush has such an immense 
variety of significations that it is impossible to 
find a good translation for it. 

The city of Sewet in Ko.sala was visited in A.D. 
401 by the Chinese Biuldhist pilgrim Fah-hian, 
and where he saw the famous sandal-wood figure 
made by order of the king of Kosala. He found 
at some distance from tlu' city a copse called 
A[)tan6travana (“recovered sight”), where origi- 
nally five hundred blind men lived who were 
restored to sight by Huddha. 4'he blind men 
threw their staves on the ground, which forth- 
with grew up into trees and formed a sacred 
grove or copse. The name has most probably 
come down from Hindoo times to the present 
associated with some sacred legend whose in- 
fluence hovers still over the spot; for when the 
coffee gardens were being made the natives re- 
fused to fell the forest that grew on the Kosala 
hill, and only under compulsion could they then 
be persuaded to enter it. 

Under its shade there stand several mounds, 
blocks, and slabs which Mr. Lash conducted 
me one day to see. On entering the forest we 
were somewhat surprised to find a portion of the 


ground ru'wly cleared of underwood from about 
.several of the stones, and against them standing 
the remnants of small torches of sweet gums 
which had l)een offered before them. I felt cer- 
tain that this was the work of none of the sur- 
rounding people who were afraid fo ('nter the 
copse, 

I decided therefore to make a full survey of 
the burii'd ruins, and after some difficulty I suc- 
ceeded in securing, for a consideration, the 
servict's of a youth who v\ as willing to brave with 
me the wrath of the guardian spirits of the grove, 
and assist me in the sacrik'gious work of lu'wing 
which my operations would entail. 

In the immediate neighbtturhood, was discov- 
ered a bronze bell of undoubted Hindoo manu- 
facture, its handle ornanu'ntc'd with the sacred 
bull, but without the clapper which had dropped 
from its ring; and within the boundaries of the 
grove stands a rude figurt' of the Huddha, with 
elevated finger, as if in the act of instructing. 

4’he ruins consist of terraces Imilt up round the 
hill, which probably once encircled it entirely, 
but jjart of which has e^■idently extended where 
now the coffee plantation exists, and has been 
obliterated perhai)s in the cultivation of forest 
patches by the natives in former periods. (.)nly 
the portion surrounding for some di.stance that 
used by the worshippers has been left unmolested. 
There the terraces are completely laid out in 
quadrilateral enclosures, their boundari('s marked 
out by blocks of stone laid or fixed in the ground, 
which with singular exactitude lie within a de- 
gree' of the true magnetic cardinal points. Ib're 
and tlu're on the terrace's are' more promine'iit 
monume'nts — erect pillars surmounting oval 
pile's of stones; flat slabs on thi' ground supporting 
egg-shaped blocks, which are distributed in many 
spots in such numbers and perfe'Ction of shape 
that to have made them or searched the brooks 
for them must have entaileel a vast ('xpenditure 
of time and trouble. Here and there al.so I 
found flat slal)s rai.sed on end and remains ol 
circular paved areas, se-t round with upright 
blocks of stone. .Specially noteworthy was a 
pillar, erect within a s(|uar(' marked out with 
stones on the ground, round which the worship- 
pers had plaited a fringe of Areng palm leaves. 
This same stone is thus decorated at e\'ery visit 
made by the worshippers to the sacia'd grove. 

At the base of tw'o of the stoiu's, where per- 
haps they have lain for unknown tinu', I found 
an earthenware jar, both of them somewhat 
broken, but of elegant shape and artistic design, 
not of ordinary native pattern or workmanship; 
but, besides these jars, the egg-shap('d stones 
and the image, all the monuments were of rough 
stone and without inscriptiim or sign of handi- 
craft. At the base of all the principal mounds and 
pillars I found remains of their offerings. 

I learnt that the worshippers belong('d to the 
tribe called the Karangs or Kalav^s, who lived 
in a village lying several days’ journt'y to the 
southwarel. Four tinu'S a year a procession of 
old men and youths repairs, by paths known only 
to themselves, through the dens(' intervening 
forest in a direct course by valley and mountain, 
to this sacred grove; the old men to worship and 
make offering, the youths to see and learn the 
mysterious litany of their fathers. The old men 
lead the way; the rest follow in single file, no 
one breaking the silence of their journey. .Should 
any one be encountered by them on the way their 
pilgrimage is considered for that time unpropi- 
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ti(jus, and they return to tlieir villaj^e to wait for 
a more favourable occasion. On their arrival 
with ('arly morninj; at the grove they cainp in a 
small hut, cleanse the ground about the sacred 
mounds, and perform during the night or on the 
following day the rites known to themselves 
alone; in the evening they take their departure 
to an adjoining valley, where below a great over- 
hanging rock they wait till break of next day, 
when they return home in a similar secret and 
silent manmr to their coming. They all wear 
garments of cloth striped with bl.ack and white. 

Rafflks® has given an inten-sting and full 
ac'Count of these peoph* in his ‘History of Java’ 
from which I make the following extract: “ I'hey 
were at oiu' time numerous in various parts of 
Java, holding a watulering lif(‘, {>rarlising religious 
rites different from those of tlu* great body of the 
people, and avfjiding intt'rcourse with them, but 
most of them are now reduced to subjection, and 
are become stationary in tluhr residence, having 
(Unbraced tlu* Mahomedan religion. In a few 
villages their i)eculiar customs are still preserved. 
Although !)>' tradition their des('(“nt is from a 
princess (jf Mendang, KamCilarg and a chief 
transformed into a dog, they havi* claims to be 
considered tin* actual descendants of the aborig- 
ines of the island. 'They are rc'presented as hax - 
ing a great X'eiieration for a red tlog, one of w hich 
is generally kept ijy each family, which they will 
not permit to be struck or ill-used.^ When a 
young man asks a girl in marriage he '"-’st j)rove 
ch'seent from their peculiar stock. w nen llu' 
Kalangs mova'd from one place to anotlnn-, they 
wx-re conveyed in carts, with two solid win'els 
W'ith a rev(jlving axle, drawn by two pairs of 
buffaloes, according to the circumstances of the 
party. In these were placed the materials of 
huts, imphnients of husbandry, ('vc. In this 
manner, until forty or fifty years ago, they were 
continually moving from one part of the island 
to another, d'hey have still their separate chiefs, 
and pres(‘rve many of their customs. 'I'hey are 
treated with contemi)t l)y their Sundanese neigh- 
bours, so that ‘Kalang’ is considered an e})ithet 
of contempt and di.sgrac(‘.’' 

Living despised and .secluded in villages apart 
by themsebx's, they follow the rites and customs 
that have descended to them from their fore- 
fathers with the superstitious awe that ('omes of 
ignoraru'e. The pillars in the ('eiitre of rudely 
circular heaps, as perhaps also the ovoid blocks 
resting on tablets and other sliajjed .slabs, j)oint 
mj doubt to the celebration here of phallic rites 
and to the worship of the Linga and Yoni, the 
emblems of .Siva and V’ishnu. It is interesting 
to find the goblets or vases at the base of the up- 
right pillars; they point probably to the “mystic 
vessels or goblets in the hands of Siva in the 
image of this god in Indian temples in central 
Java." Not less significant is the upright stone 
decked with palm-leaf fringe, a symbol round 
which these rude and ignorant villagers, following 
their blind traditions, weave to this day hang- 
ings, “jiFst as the women did for the Ashera in 

^ • For additional information the reader is referred to 
Tijdschrift v. Ned. Ind. i. jaarg. ii. dcel, p. 295 el seq.\ iv. 
j. ii. 217; vii. j. iv. .135 el seq.\ BijdraRen v. Ind. T. L. en 
V.-Kunde. iii. Volgreeks, iv. deel.; Indisches Magazin, 1845. 

’’ "According to the Zend Avesta, certain dogs have the 
power of protecting the departed spirits from the demons 
lying in wait for them on the perilous passage of the narrow 
bridge over the abyss of hell; and a dog is always led in 
funeral processions, and made to look at the corpse.” — 
Macmil. Mag., "Village Life in the Apennines,” June 1879. 


the Jewish temple, and the Atlpuiian maidens 
ffollowing their old traditions] t“ml)roidere(l the 
.sacred pt'plos for the ships presented to Athene 
at the Dionysiac festival'' ((k)x). 

In standing under the forest amid these .incient 
remains, I felt as if 1 wvri' hax ing ati unbroken 
view' down the ages to distant antiquity: these 
relic's still warm, as they were, with the intermit- 
tent firc'S which have been kept ali\e Ironi the dim 
|)ast till now. and echoing with the fo(dste[)s of 
the rude wor.shipptxs who, unaffected by tlu; in- 
C(*ssant waxes of eh:ing(‘ that have broken aI)out 
them, are themsc'hes as much ancient monu- 
ments as the very blocks of weatluM-beaten, 
lichen-matted trachyte, whose purperse is lost 
to their traditions, Irefoi'e which they torpidly 
mutter a litany they do not eomprehend, and 
listlessl)'^ perfume the air, they know not why, 
with the odours of their incense. 

Not far distant from the Karang dwellings lies 
the sacred village ot 'rjib(?o, inhal)iled by th(‘ 
Badui, cont.iining nexcr more nor tt wer than 
fort>' souls. If their number be increased by 
birth the overplus must go out and reside in one 
or other of thr<‘e ruughbouring villages; if their 
number decrease the deficit must be made up 
from among the Outsiders, as they call these ex- 
traneous x ill.'igers. No foot but one of their own 

- not ('Veil ol the highest luiiopean ollicial — 
may cross the sacred boundary, which at some 
distance hedges tlie sanctity of their abodes. 
Like the Rodiyas of C'eylon, they eat carrion and 
the flesh of animals off(‘nsiv(“ to tluhr neighbours; 
flesh of buffalo they may eat, but tlu^y may not 
kill the animal themselves, and of fowl also if the 
life hax'e not been taken liy tlie letting of its 
l)lood, but by a stroke on tlie head. '1 hey wear 
only a short loin-cloth, whose colour must nt'ver 
be other than xvhite striped xvith black.** In 
speaking to any oiu‘ not of their own stock, of 
however high a rank he be, they use the pronouns 
by xvhich a superior distinctly indicates that he is 
addressing his inferior. At various periods of 
the year they also |).iy mysterious and n-ligious 
rites to rude venerated blocks of stoiu', arrang(‘d 
in terraces near their x ill.ige. 'I'he Kalangs are 
probably an offshoot of the' .same stock as tlu' 
Hadui, though they are not rt'ckoned among 
thos(‘ outsiders xvho may be received to make up 
a deficiiMicy in the s.acred Lortx' of Ijilx'o, nor 
do they xvorship at their slirines. On the high 
I'engger Mountains, in the east of Java, a c'olony 
xvith rites and customs similar to those of the 
Badui exists in all the isolation and opiirolirium 
that a .schismatic religion can call out. 

With the exception of the Karangs and the 
Hadui, the ('utiri' pojnilation of Bantam profess 
the Mahomedan rc'ligion, xvhich hoxvever seems 
to be merely a lusty and fanatical graft on the 
pagan superstitions of the ancient times. 

On Mount Dangka and on the summits of 
many of the neighbouring hills I stumlded on 
groxes ('onlaining either rocks naturally in situ, 
or stones that had been placed there, xvhich my 
porters refu.scxl to enter for fear of being affected 
by some sickness or misfortune, “ i'hey are 


* "A iiiaKtiilicent robe haviuR been Riven to (totama. hi.s 
attendant Ananda, in order to de.stroy its intrinsic value, 
cut it into thirty pieces and sewed them together in four 
divi.sions, so that the robe resembled the patches of a rice- 
field, divided by embankments, and in conformity with this 
precedent the robe of every priest was .similarly di.s.sected. 
and reunited.” — Hknky's ‘ Eastern Monachism,’ chap. xii. 
p, 117 Can the striped garnientsof the Kalangs and Badui 
have any reference to the above tradition? 
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i’afaf)ri/i;ian " (pLicrs ol /xaiaric'c and u or.s/jjp), 
t lu \' would sa\', and arc fhc sa<'rcd spots w h(“n* 
they l)clic\c ( li<'tr ancestors who, rcfijsinj^ to cni- 
Ijracc Alahorncdanisni, fled to the forests, van- 
ished in ituisihle forms. Whenever calamity 
oNcrtakes them when their crops ha\(‘ failed 
or they are childless tlu'y ri'pair (in greatest 
numbers dm ini; the month ol the chief .Alahome- 
<lan last Ramadan) to these J apa, where thev 
will spend da\s ol lastini; and awesome tt'rror, 
in the hope that tlu* spirits ol their transrn>ured 
loret<ithers will ^rant tlumi the desire of tlnhi 
hearts. In dire sickness, when the sletider list 
ol their [)harniaeopo ia has been exhausted, they 
will as a last resource send to j;<ither lichens Irom 
the sacred stones ol the despisial Kalan^s or the 
Badui, in the l;eliel tlvit a decoction then'from 
will avail to ward off or heal their sickness. 

It is (piite a common thing to encounter by the 
waN side neat a \ illage, or in a rice-held, or below 
the shade ot a great dark trei-, a little |)Iatform 
with an olfering ot rice and i)repared fruits to 
keep disease and blight at a distance, and propi- 
tiiite the s[)irits (wer lying in wait in gloom\', 
sunless (and naturally depressing) spots to harm 
the jtasser by. 1 his tear ol lurking ev il ever o|) 
presses their lives. No <tne can l)e found brave 
enough to tt.mch a man struck to the ground, for 
instance, by lightning; they will covaw him up 
where he lell, with leaves or generally with stable 
<iung, and commit his ri'covery to nature. If he 
reC(Ai‘r, well and good; l)ut to carry him from the 
spot, to lift him or meddle with him while un- 
conscious, wa)uld be to crj' down th(‘ .Avenger’s 
disph'asure on their own head. 

In the month of J.inuary 18(80, Dr. Sciiia i iiK, 
the then Director ot the Ruitinizorg (hardens, 
wrote to me that, as much virgin forest was be- 
ing felh'd among the mountains not far from the 
Government Cinchona Plantations in the ad- 
joining poA'ince of tlu* Preanger, a good op- 
portunity olbred itself ol incri'asing my her- 
l)arium, 'bhis was not a chance to i(‘t slip, ,so, 
bidding a reluctant farewell to Kosala, I set off 
for Buitenzorg l)y the direct foot-road through 
the lorest. I'he oidv' souml which disturbed 
the woods was the “ Kang-kang-kong ” of th<' 
■'bird of the rainy season,” as the native has 
named a specie's which disappears or is silent 
during the dry monsoem a bird I could tiev'cr 
eatch a sight ol, howev'er, notwithstanding my 
most wary stalking. 

+ * + 

Leave BuitenzorK lor tlie lacanKcr ReKeneies Journey to 
Handling in a I'osi-earl Handong 'ilienee to 
I’engekngan Visit to tlie fanious t ineliona (iardens 
ot the (government I’lant-life in the surrounding 
iiiouiiiains the I’lias tree -Crater flora — I.and 
sli|)s and the power of rain Itrteresting liirds Tlie 
Hadgei-hc-aded Mydatts -The Hanteng, or wild Cat 
tie -Wild dogs la-ave I’engelengan for Htitavia. 

After a few days ol preparation for my iif'W 
totir s]n nt in Buitenzorg, I sent off nty baggage 
to the Preanger in tin* care of a string of coolies, 
and secured for myself a seat at the moderate 
rate of twenty cents [ter mile in the mail-cart 
which every evening leaves Buitt'iizorg for 
Bandong. I'lie mail-cart was not the most 
IttxuriiHis, l)ut it w;is the cheapest ;ind certttinly 
the most expeditious w.iy of getting over the 
ground. 'I'his cart was a rough editiim of (jur ow n 
mail-gig - simply a box on wheels whose 
cushion less and slippery top formed a m<jst un- 
comfortable seat, yet I would not have missed 
the ride for a goorl deal. We started with a 


couf)/c of stout j>o/iies yoked tandem-wise, a/id 
in plac(' of side lamps our way was lighted by an 
immen.se torch made of s))lints of bamboo some 
.seven feel long tied togethi'r, which a youth, who 
straddle-wise clung on Ix'hind, hi'ld to the wind 
to kmep it alflaze. 

Dur retail lav’ over the Meg*imendoeng Pass, 
4500 li'ct above the sea. At first the gradient 
was not very sl('<'p, and we [troceeded at a fine 
pace. I’ovvards every post station, live miles 
apart all <ilong the road, our progress was 
hr-ralded by loud shouts, and by the louder shot 
like whip-crackings that these drivt'rs are famed 
for. vXt each station a hall ol three or lour min- 
utes sufficed to put in the fiesh hoicses standing 
ready for us, out blazt’d a fresh flaming toich, 
and our plunging and kicking st('<'ds were off 
again, at a gallo]) which liy voice and whip was 
not allowed to Hag until we pulled uj) under the 
next station. By and l)y the ascent became 
steeper, and our team had to Ix' atigmented l)y 
the addition of a buffalo in front of (Jiir horses; 
further u]) a second was added, till at last llu' 
(•(piine was altogethei discarded for tlu' bovine 
element. 

I luh'i' the soothing evi'iiness ol iheir progress 
I might have drop])ed into a ph-asant doze*; but 
the night was so beautiful that 1 pn'b'rred to 
enjoy the pictures<iue effect produced bv the 
light of the torches on our team and their drivers 

who were dressed in short red trousers, deep 
yellow jackets, and their tartan sarongs thrown 
sash-wist.' across their shoulders, and wore im 
niense hats mori- than two leet in diameter; and 
to lose none of the charm of the bright starlit 
night and the fire-flies that illuminated with tlx'ir 
fitful light the borders of the forest thrmtgh 
which we wt're asct'uding whose low moan was 
the only sound that broke the stillness (.if the 
night, for tlu' drivx'r had coih'd himsi'lf up as 
Ix'st he Could, and was last asleep, and the 
bullalo-boys walkc'd like mut(‘S at a fum'ral. 

At about midnight we reached the summit of 
the pa.ss, where it was so cold that I was glad to 
cr(.»uch by tlu' fire of <i small hut there, while the 
buffaloes wer(' being changed. The j)l,u.'e of tlu' 
oxen was now takc'ii by a single horse, which, 
urged at a i.)ace more swift than safe, carrii'd us 
down the mountain side into a warnu'r region in 
a very short time. 4 he up-hill seat might have 
Ix'en more comtortal ile ; Imt the down hill ride 
was intc'fspersed with [iractii'al lessons in dynam- 
ics which rather tended to di.sagree with the 
gerx'ral (juiet order of oiu-’s internal arrange- 
ments, yet (he sensiition of being whirled along 
at such a rapid speed was lull ol exhilaration and 
great [ileasure. At 5 .\.,\i. we pulled u]) at our 
hallway house the post-office at Ijandjoor 

wlu're 1 was checked off with the rest of the 
baggage which had been (’onsigned to the driver 
at Buitenzorg, re-booked tor the remainder of 
the journey, and handed ovi-r to the charge of 
a new Ji'hu to be delivered .it his destination. 

Beyond Tjandjoor the road passed through a 
more level country, h'ading to the deep valley 
ol the Tjitaroom. As there was no bridge (A'er 
till' ravine we were, on arriv ing at the near bank, 
assisted to alight liy what si'emed a regiment 
of walking torches, and with cart and horses 
transporti'd on a bamboo raft to the further side, 
where two buflalo Iriends were in waiting to haul 
us up the long steep liank out of the gorge, be- 
yond which the road was easy, and the horses, 
urg('d to their utmost speed, dashed along 
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tlin)UjL;Ii village alter \illatie, rousing the 
and auakeiiiiiv^ (he sleept rs. d'he nii^ht lirowin^ 
into day l)r()n,yht us one of the pleasantt'st por- 
tions «jf our drive. 'I'he jrrey tints of the short 
dawn passing gradually through many lovidv 
hues into a delieali' lilu(% and the fresh wooded 
landscaiJe lit u|) In’ the morniny sun mon- eli;irni- 
iiiyly than at any other hour of the <Iay, ari- the 
beauties, ne\'er wearyiny to the eye, that ac- 
company thc‘ o|M“niny ol a tro])i('al da\’. At 

8 A..\l. we drew rein at Ibindony post -oflicc-, ha\' 
iny accomplished somewhat oaci (‘iyhl\' miles in 
thirteen hours. 

Handony is the chiel town of the Treanyer 
keyc iicic'S, one ot the laryesl .and richest resi 
dcaicies in ja\a. In this inoxince the (io\ern 
nient has some of its most extensi\c- coffee 
y.irdens, tobacco and cinchona plantations. 
'l'h(‘ town is laryc' .and strayyliny, c'ontainiiiy but 
le w Kuro])ean houses; its most interestiny build 
iny is the residence of the Rc-ycait c»r native yov- 
ernor ot the district. In Iront of his door is a 
yre.at sciuare, in tlie centre of which a yiant (iy- 
trec' yrows, beiuaith whose shade on hiyh davs 
the natives conyrey.ate to sport and to pav re- 
spc'ct to the chief. d'hoLiyh some 2()()() feet .above 
the sea it is liot and close at all se.asons, and is 
not a very i)leasant jjl.acc' to live in. ddie laryca- 
parl of tile tr.adiny po])ulation is ('hinese and 
Ai'iib, tlu' natives takiny little or no part in it ; 
but the district is notc-d lor its beautiful orna- 
mental baskets ol bamboo wickca' work. 

Ikmdony stands in the centie (»f .m immense 
levcd plain luannied in on all sides by veiv hiyh 
mountains most of thcan volcanoc-s vvhic'h 
discharye their stre-ams into it, whose' waters can 
find only one' outic't, the d jitarocun, whic'h issues 
from tile western anyle and flows northward into 
the' java Sea. In prc'historic: times this jil.ain 
must have bc'en one larye lake', till, bv the- eon- 
V ulsions and eruptieins ol the ve)lcanie- pe aks tiuit 
banked it in, a yaj) was forme'd, which elraine'd 
oft the vv.iter. ,ind turiu'd its botteein into a fruit- 
ful llelel. On the' whe)l(' e)ne' would have' pic' 
ferreel the- lake, ,ind Ja'a conlel tlu'n have lieKistc el 
of one re'spe'Ct.ibh' t re'sli-w atc'i' sc'a, .a feature' of 
beauty cenisjiieaiously and unc'X|)e'eteelly ab.sc'iit 
from so uiejuntaiiioiis anel veelcanic a couutrv’. 

After restiny a elay in H.inelony I preueede'd to 
my elestination, sejinc' thirtv' miles farthc-r to the- 
south, b or filtc'e n miles of thc' way it was pos- 
sible to drive' in a spriny cart, which I hirc'd in 
the town; but the' rc'st ol the' road, which rise's to 
4500 lee't, is very stc'c']), and had to be' acceiin- 
plislu'cl on horsc'bae k. 

4 he roaei in the- lowe r districts, sli.'ielrd at 
short interv.ils by leaf>’ Hibiscus tre'es, passc'el 
be'twc'c'n lu'clyc'S e)l briyht yelleivv , purjile- and 
reel-lloweriny Lantann: hiyher up broael patche-s 
ot pink balsam {Irnpaticns), shady AUnzzias, 
purple Hintiiu) (La ^rr street)! in), tall trc'c'-fc'i ns and 
a shrubby spc'cic's of Cassia beariny laryc' tre.ssc's 
eil briylit yeileleii fleevvers, wc'ie me t with. A little* 
higher a spe'e ic's of Datura, with breiael le-ave-s ami 
large white trumpe't-shape'el fleiwers, suddc'uly 
liecame abunelant. Ih'ing utilist'd by the* n.i- 
tivc's as boundary lu'elges for their cofTc'c-garelens, 
it feerrnecl by the* size* anel abundance* of its flow- 
c'l's a marked feature of the* vege'tation. 

hive' or six hours of slow ase*ent brought us at 
last to Pengelengan, a small village lying at an 
elevation of 4500 feet aliove the se-a, on an un- 
dul.iting platc'au formed hiy the inner slopes of 
the Malawar, WViyang and hilu mountains, 


who.se* summits range* from UOOO to 7500 fe'C't, 
.inel .at se'Vc'ral [loints coinm.iml ,i v ic'W of the' 
South Indian Oce-.m. On the outskirts of I he* 
v illage' was .i eamilortable and convenient ( lov - 
eminent Imngalovv, in which visitors to this 
ratlu'i- out of-tlu'-way spot could, with the jier 
mission of (he* Rc'sident (alw.ivs willinyl\ 
grante-d), lie- .iccommeid.ite'd lor a time*. I Ic're* 1 
was in the* e'entre* of om* of the yrc'at C.ove'rn- 
nie'nl colb'c districts, and in the vicinitv i>f its 
e'ine Ilona plantations on the slope s of the* sur- 
rounding metuntains. 

( )ne' ol my first visits was paid to the* “ Ikirk ” 
y.ireh'ns in ordc'r to se-e- in a living state these* 
tamous tre'C'S, ami espe-cially that speeie's with 
cream coloure'd Heewc'rs. the Cinchona Lcdy/ruina, 
whic h ha<l altaiiu'd so gre at .i e e'le brit v', ami eoiihl 
in 1880 be* sc'c-n, exei'ptiny in our llimal.iyan 
garde'iis, almost nowhe re- e lse* but in the Hutch 
plantations. It is mevv little* more' than thirt> 
ve'.'us since tlie- Ne'the'rlands Indian ( iov e'rnnu'nt 
Ix'g.ui to cultivate' cinchona. I he ir hist seed 
was brought bv' I l.vssK vki , of the* Hot.inic.d (»ar- 
dc'iis in buite'uzory, who had bc'eu dc'pute'd by 
(he* then Colonial Minister to visit Ik'ru to se'c* 
the* tree* in its native' lore stsand briny home with 
him .1 collee'tioii ol what sc'c'ds he* could tiiid. lie* 
was unfortunately vetv' uiisuccc'ssful. and ob 
tained sc'c'cls eef onlv' ve*ry inferior sorts. In 1800 
the* (iove'rnuient inireliaseel. for h'ss than L'50, a 
small epiantity of seed of a supiiose el vnric'ty of 
C. catisaya se'Ht from .'\nierica b\’ Mr. ( h.vki i-s 
Li-axii-'R. So well had this species bc'eii jiropa- 
y.ited that thc're vvc'ie* nearlv' one* million tree's, 
woi'th more* than ,i milliem and a hall ol nionev', 
in the' y.irdens, raisi'd freiiii the- seed tlu'ii [lur- 
chase'd. 

It is well known th.it cine'hona is so liable to 
h\ brielisat ion that it is vc'iy elillieult to obt.iin 
pure* .sceellinys from the* se'C'cl e-ve ll ot juire trees, 
the* olfs|)ring containing vc'ry olte*n less alkaloids 
than their parents. .An e'X])e'riine'nt , which has 
lirovc'd a yrc'at sueee'ss, was made' by Hr. Moi-;ns 
ol grafting on the* evasih' rearc'd and e)uickly 
growing C. sunirutira ste'ins, shoot Iroin the 
higlu'st alk.'doiebyie'lding tre'C's. 4 lu'V' hav e* be e n 
louiiel to greivv vc'iy rapidlv .mil to re'produci' 
pretty regularly the same ])roj)or(ion ot alk.doids 
as the- tree's from whic h the* grafts were' e iil. Of 
Mr. I .i';i)e..i<;K’s variety, now raisi-d to the* rank ol 
a nc'w s{)ecies by Hr. Men-..Ns, the si'iil-raiseel 
tree's may be; of many de'yrees of v.ilui', but .ill 
contain a f.ir higlu'r jie'rcentaye ol e|uinini' th.in 
any otiu'r spc'cies. I yathe'ie'd as a me*me'nto ol 
my visit some' Howe'is from trees whose* liark 
yii'leh'd, with a tiai'e onlv ol anv other alka- 
loid, the* extraorelinarv amount of te-n and e'vc'n 
thirtee'ii per cc'iit. of pure* e|uinini'. Continueel 
cultivation has therefore', it vvouhl see-in, vasllv' 
de'veloped the* amount ot e|uinine' that these* 
Ledycriatias contain, compareel with what tlu'V 
yield in their native forests ot Holiv ia. 

4'hi' story ot how the* see'il ot this i:)rice'li'ss tree' 
(which e.'iu now be* ])re>payated ad hint uni) 
re-achc'd the Old World is so intc're'Stiny that I 
have extractc'cl a fc'W paragraphs from a lettc'r 
of its introducer, Mr. ('h.vkli-;s Li-Dea.R, in the 
Dicld of h'eb. 5, 1881, adelre.sse'd to his brotlu'r, 
e-vokc'd by an aec'ount of the* Hutch Cardens I 
had contril)ute'el to the same* journal in 1880; 

“ W hile* engaged in my alpaca e'nterjirise* in 1 856, 
a Bolivian Indian, M.\m i:l I'l ck.v M.vm.vm, 
formerly and afterwards a e im hona bark-cutte i , 
was ace'ornpanying me with (vv'o of his sons. He; 
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accompanied me in almost all my frequent 
journeys into the int(‘rior, and was very useful 
in examining the lar^fc* quantities of cinchona 
bark and alpaca wool I was constantly purchas- 
ing. He and his sons wer»‘ very much attached 
to me, and I placed every confidence in them. 
Sitting round our cami)-fire one evening, as was 
my custom after dinner, conversing on all sorts 
of topics, I mentioned wliat 1 had read as to Mr 
Clemknt R. Markham’s mission [in search of 
cinchona-seeds]. Now M wi i-a. had been with 
me in three of my joiiriu'ys into tlu' cinchona 
districts of the \’iingas of Bolivia, where 1 had 
to go looking after laggard contractors for de- 
livery of bark. It w;is while conversing on the 
subject of Mr. Markham's jour/iey, and won- 
dering which route he would take, *Sic., that 
ManuI'L greatly surprised me by saying; ‘'I’he 
entleman will not l{‘a\(‘ the V’ungas in good 
ealth if he really obtains the Rot^o plants and 
seeds,' Manuel was always \ery taciturn and 
reserved. I said nothing at the time, there being 
some thirty more of my Indians sitting round the 
large fire. The next day he reluctantly told me 
how (;very stranger on ( Utering the Yungas was 
closely watched unobserved l)y himself; how- 
several seed-collectors had tln*ir seed changed; 
how their germinating power was destroyed 
by their own guides, .servants, &c. He also 
showed me how all the Indians most implicitly 
believe, if by plants or seed from the Yungas, 
the cinchonas are successfully propagated in 
other countries, all their own trees will perish. 
Such, 1 assure you, is their superstition. Al- 
though there are no laws prohibiting tin* cinchona 
seed or plants being taken out of the country, 1 
have seen private instructions from the Prefect 
in La Faz, ordering strictest vigilance to pre- 
vent any person taking seed or plants out of the 
country. More than half-a-dozen times I have 
had my luggage, bedding, &c., .searched when 
coming out of the valley of the Yungas. [Mr. 
Ledger unsuccessfully attempted to communi- 
cate with Mr, Markham, who was not permitted 
to enter Bolivia.] * 

“You are aware how I am looked upon as a 
doctor by the Indians. Well, one day I said: 

‘ Manui-:!-, I may some day require some seed and 
flowers of the famous white flower, rogo cascar- 
rilla, as a remedy; and 1 shall rely on your not 
deceiving me in the way you have told me.' He 
merely said, ‘Patron, if you ever require such 
seed and flowers, I will not deceive you.’ And 
I thought no more about it. 

“Manuel was never aware of my requiring 
seed and leaves for propagating purpo.ses; he was 
always told they were wanted to make a special 
remedy for a special illness. For many years, 
since 1844, I had felt deeply interested in seeing 
Europe, and my own dear country in particular, 
free from being dependent on Peru or B(4ivia 
for its sup|)ly of life-giving quinine. Rememlx'r- 
ing anrl relying on Mani el’s promise to me in 
1856, I resolved to do all in my jMjwer to obtain 
the very best cinchona seed produc(‘d in Bolivia. 

“His son .Samiago went to Australia with me 
in 1858. In 1861, the day before sending back 
to South America .SANTiAcio and other Indians 
who had accompanied me there as shepherds of 
the alpacas, I bought 200 .Spanish dollars, and 
said to him: ‘You will give these to your father. 
Tell him I count on his ket'ping his promise to 
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get me forty to fifty pounds of rogo cinchona 
(white flower) seed. He must get it from trees 
w-e had sat under together when trying to reach 
the Mamore river in 1851; to meet me at I'acna 
(Peru) by May 1863, If not bringing pure, ripe 
rogo seed, flowers and leaves, never to look for 
me again.' 

“1 arrivt'd back in Tacna on the 5th of Jan- 
uary, 1865. I at once sent a mes.sagc' to Manuiu., 
informing him of my arrival. At the end of May 
he arrived w ith his precious seed. It is only now, 
some twenty-four years after poor Mamm-:l 
promised not to deceive me, manifest how faith- 
fully and loyally he kept his promise. I say poor 
Manuici,, because, as )-ou know, he lost his life 
while trying to get anotln'r supply of the same 
cla.ss of seed for me in IS? 2-3. You are aware 
too how' later on I lost .'mother old Indian 
friend, poor PuLi, when b^;inging seed and 
flowers in 1877. 

“1 feel thoroughly convinced in my own mind 
that such astonishingly rich quinine-yielding 
trees as those in java are not known to (‘xist (in 
any quantity) in Bolivia. I hcse wonderful trees 
are otily to be found in the Laupolican district 
in eastern Yungas. The white flower is specially 
belonging to the cinchona ‘rogo’ of Apolo. 

“\'ou will call to mind, no doubt, the very 
great difliculties you had to get this wonderful 
‘seed’ looked at, i-ven; how' a part was pur- 
chased by Mr. Monicy for account of our East 
Indian Government for 1’50 under condition of 
10,000 germinating. 'Lhough 60,000 plants were 
.successfully raised from it by the late Mr. 
M‘1vok, 1 only received tlu' £50. 

“'riie .seed taken by the Netherlands Govern- 
ment cost it barely .£50. 

“Such then is the 'story' attaching to the now 
fain(jus Cinchona Led^eriana, the source of un- 
told wealth to Java, ('lylon, and, I hope, to 
India and elsewhere. I am proud to see my 
'dream' of close on forty years ago is realised; 
FTirope is no long(‘r dependent on Peru or Bolivia 
for its supply of life-giving quinine.'' 

In my new locality I experienced, as at Kosala, 
the same difficulty in obtaining herlxirium speci- 
mens (4 the great trees, with a better opportunity 
of verifying the fact that the bulk of those that 
had l)een felled were n-ally barren. The fallen 
trunks, however, affordi-d an abundant harvest 
of ferns; while on th(“ surrounding mountains, 
several of them quiescent volcanoes, which were 
higher than any I had yet visited, 1 was liappy in 
gathi'ring many shrubs and plants which I had 
not before seen, ('lost' to my door grew one, our 
common ribgrass {Rlantago major), which I 
would have ptissed by at home as a rank weed, 
l)ut I gathered it here with real affection, as 
much "for auld acqua’ntance sake,’’ as in sym- 
pathy with its distant exile and inexorable 
durance, with a few compatriots, on these un- 
quiet peaks, which the hot surrounding plains 
have made an island-in-an-island prison, more 
hopeless to escape from than the most ocean- 
compassed speck. At 4500 feet above tin* sea I 
found a small speeies of Jlypericum on wet 
ground, like our own Marsh St. John’s-wort 
(II. (’lodes)] here and there, about 5000 feet, ap- 
peared |)uri)le violets (V. alula), incre.ising in 
abundance with the ascent through wo(jds of 
magnolias and chestnuts, their st(‘ms clothed 
W'ith orchids, Freycinetias, climl)ing aroids and 
lycopods, and on whose floor the dreaded Upas 
dropped its fruits. 
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liencath the shady canopy of this tall no 
native will, if he knows it, dare to rest, nor will he 
pass between its stem and the wind, so strong is 
his belief in its evil influenca*. 

In the centre of a tea estate not far off from 
my encampment stood, becaus«* no one could be 
found daring enough to cut it down, an immense 
specimen, which had long been a nuisance to the 
proprietor on account of the lightning (‘very now 
and then striking off, to the damage of the shrubs 
below, large branches, which none of his servants 
could be induced to n'lnove. One day, ha\'ing 
been pitchforked tog(‘ther and bunu'd, they were 
considered disposed of; but next morning (he 
whole of his labourers in the adjacent village 
awoke, to tiieir intense alarm, al/lictid wi(li a 
painful erujj(ioii, wher(*\-er their bodies were 
usually unc(}\’ered. It was (lien reniembend 
that the smoke of (h«‘ burning branches had been 
blown l)y the wind through the village; this un- 
doubtedly accounted for the (‘pidemic; but it did 
nut allay their fears that they were all as good as 
dead num, for the pottaicy of the sap as a i)oison 
is but too well kiunvn to them. 

'J’o prevent a general flight of the workmen it 
became necessary to get rid of the tiau* alto- 
gt'ther, but the dilliculty was to find any one 
willing to lay the axe to its root. At last a (ouple 
of C.'hinamen, afttT much persuasion and the offer 
of a high tee, agreed to perform the hazardous 
task of cutting ui) and carting it away. Id the 
surprise of e\erybod>' they accom[)lished their 
task without experie ncing the h'ast harm. 'rhe\ 
pocket(‘d their fee and departed in silence, with 
out. howevc'r, saying that they had at intervals 
'luring their work, artfully smeared their bodies 
with cocoa-nut oil. 

ihe sap ot the bark alone is hurtful, (Or the 
logs into which the strij^ped trunk was cut were 
made; into furniture for the owner’s dining-room, 
without ill effects to the carpenters. The bark 
of another denizen of the same forest Cduta 
henghas, one of the .1 - - contains a 

sap even more noxious, for, falling on (he skin, 
it produces stubliorn ulcers which, on the wood- 
cutters- who often get splasln-d on their arms 
and body- re(|uire months to heal; but its saj) 
is not used by tliem for poison, as the atiliarin is. 

It is curious to reflect how acute native ingen uit\ 
has been in elaborating a pharmacopceia alioimd 
ing in sulitle articles to waste or take away life, 
while it contains hardly one to ])reser\-e it. The 
action of sonu‘ of these preparations, who.se ef- 
fects 1 had heard ot as well as .seen, astonished 
me vastly, but no bribe that I could offer was 
tempting enough to induce their old dukuns to 
<li.sclose their composition. 

At ele\'ations of 5000 leet Podocarpus trees 
(of the yew family), oaks and laurels formed 
much of the shade, under which flourish(‘d ele- 
gant Melastomas, with white instead of jiink 
flow(‘rs, and rasplierries (Rnbiis) of manv kinds, 
the Ruhus Hneatus, a form with spi'eially b(‘auti- 
lul foliage, being abundant between 6000 .ind 
7000 feet. On many of these mountains a single 
step would often lead the foot out of tin* green 
forest on to the edge ot a great .sr'ar-Iike blotch, 
exuding sulj)hure(;us vapours thnnigh (‘verv 
crack and orifice, disfiguring their verdant slop(*s, 
like a .suppurating .sore on a fair lU'ck. ^^‘t 
within the indurated margins of these smoulder- 
ing craters, a flora specially and surprisingly in- 
teresting is to be encounteri'd. Amid th(‘ v(“ry 
vapours of the fumaroles I gatlu'R'd bunches of 


Kricaceous flowers, such as ddidlherid leucocnrpd 
and piirictatd, and Vdccinium J]orihi<ndum, their 
leav(‘s loaded with sulphur and other deposits, 
but their flowers stiff with healthy waxiness and 
fragrant with their own sweit honey odour; 
Ihpteris horsfuddi and other ferns and jilants, 
nov\ here else to b(‘ seen on t lu“ mountain, grew 
in the steaming mud; while Rhododendron re- 
liisuni stretched its roots out into the fuming 
streams, which boih'd and bublilcd fner out of 
th(‘ rumliling cauldrons below. 

I he Jhftcris t(‘rn is not lound in java much 
farther to tlu' east. A line through the longitude 
of Samarang, which appears to lie its eastern 
boundary, is also the western limit of the teak 
{Tcclorid ^rdtidis), of the camphor tree (Dry- 
obdldtidps Cdmphord), and of several species of 
palms (Hordssds Jldhc/liformrs), and several 
sp(cies of Cdryotd and other trees, which arc* not 
lound in West ja\a, though abundant in .Su- 
matra. Mr. W Al.i Acc has pointed out how much 
he lound (li(‘ Ornitluilogy of tlie eastern to differ 
Irom that of the Western [lortion of the island; 
.md among mammali.i, I am told by intelligent 
n<iti\(*s, neither the rhinoi'eros nor the badger- 
h(“adcd .Mydaus crosses this boundary ea.stward. 

()utsid(“ the rim of the craters, where the 
ground had begun as it vs<>re to heal, broad 
patclies of a bc'autilul species of lichen {Clddonia 
vulcnnicd) covered the surface, each tip of its 
pale grey thallus crowned with a fructifying 
scarlet disk. This is the lowly vegetation with 
which Nature, when a crater has become extinct, 
first slowly hides the wuimds her strife' has made, 
while sc ars made by landslips are concealc'd in a 
single season with a luxuriant covc'ring of 
lia lianas. 

During the rainy season the thunder of slopt's 
laden w ith lorest trees and shrubs crashing down, 
olteii for hundreds of feet into the' \alleys, was 
a daily sound, which impressed mc' with the 
supreme potency of rain as an agt'iit in planing 
down the mountains and wideming the valh'ys. 

I have olteii been astonished at the* rajiidity 
with which even a small stream will carry away 
the dehns ol a great landslip. W lic'ii a heavy 
gale accompanies continued rains, the' fall of 
giant trees on the narrowed ridgc's ol mountains, 
is ver\ oflc'ii the cause of extensive landslips into 
both tlu‘ adjacemt \allc‘ys, whic h Ictwvrs down by 
vc'rv (lercc'ptibU' dc-grees their barrier ridges. 

Among the more interesting zoolc gical objects 
ol this district added to m\’ collc'c tion, were the 
Siphid hdnjuntds, a fairy lly-catc lu r of a beauti- 
lul azure blue, whose nest, a thing of bc-auty like 
itsell, 1 found cunningly concealc'd and pro- 
tected by the curlc'd edge's ot a Ruhus k'af and 
containing a delicate', |)urc' white egg dotted 
over with brownish-red sfiots; a sea-grec'ii magpie' 
{Cissd tlidldssnid), with brown wings, coral beak 
and legs; and a hancisome shrike {Ldniellus Icuco- 
iiruniniieus), known only from ja\a. C ixet-cats 
we're' very abundant; and the nocturnal scaly 
ante'ater or pangolin (Munis) was pretty often 
e'afitured in the evening, while clumsily climbing 
on the' tre'cs, licking up with amazing rapidity 
streams of ants, which are its sole' food an in- 
te'resting form especially to the embr\ ologist and 
the genealogist, who hnd in its structures surviv- 
ing “marks of ancie'iitness,’’ which have gre'atly 
lu'Iped to unravel the mammalian pedigree. 

Another slow prowler, the ^fyddt^s mciiceps, 
very often made* my eve'iiing hours (piite un- 
be'arable by the intensely offensive odour with 
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which, c\’cn in its most inolTcnsivc frame of 
mind, if hedged its cre-piiscular walks for at least 
a mile njund. It was no use to try to frighten it 
awa\’, for if its e(juanimity were disturbed it did 
not hnstc to liis lair as onv could ha\e desired. 
It thickened, instend, the \'ery air with a malig- 
/la/itscenf fhat clung to one’s garme/its, furniture 
a/id food for weeks. I Ioksfiki.I) has stati-d that it 
is exclusi\ely confiiK'd to mountains rising over 
7{)()() h'et, “and that on these it occurs with the 
regularity of some' plants extending from one 
end ot the island to the other on the' numenms 
disconiKa'ted summits.’’ Its allitudinal distribu- 
tion is, however, not nearly so restricted as hen- 
stated, for I have encountered it on hills and hot 
plateaus at all elevations down to lu-low .SOO 
leet above the sea; and it is saitl not to exlt-nd 
to Hast Java. I Ik- nativi- has a su|)erstition that 
if a man has fortitudi- enough to c-af its flesh h<- 
will have Ix-conie ])roof against sickness of all 
kinds. 

In the toia-sts on tin- southern slopes of the 
Malawar and the Wayang, the banteng (Has 
banlcn^) lived in considerable lu-rds. The full 
grown animal has a magnificent head of horns, 
and I was very anxious to secure such a trophy; 
but only alter the most wary and jiatient stalk- 
ing was 1 abl(' to gi-t within rangi- of .i lu-rd (»f 
them, and then only ol a calf with immature 
horns. No more Ix-llicose and dangerous in- 
habitant (jf tlu- forest than a wounde(i bull need 
a hunter can- to encount(-r. 

d'h(- baying of troo|)s of .b/jagev or wild dogs 
oftc'ii reached my i-ars, but in all my i-fforts to 
nie(-t them in lull hunt 1 was disappointed, d he 
nativi- accounts n-pi-ated to me in Sum.itra a 
yi-ar later, in identically tin- sanu- term-.; of 
their manner of hunting credits tlu-ni with so 
much inl(‘lligenc<-, if not rt-ason. that 1 was 
anxious to witness the performanci- for myself, 
d'heir food is chielly the Kanijil and the Munljnc 
dei-r, and thi- nativc-s in both countries avi-rri-d 
that, on discovering a patch of alang-alang grass 
in which tht-se are liiding, thi- adjags first urinate 
all tlu- grass in a circle round their fugitives, then 
drive- them out, when, blinded and maddi-ru-d 
by the pain of the iiungent mini- in their eyes, 
th(-y tall an i-asy pn-y to the dogs. I lu-y are so 
e.xct-edingly shy and wary that it is difficult to 
secure a shot, and I obtained only a single speci- 
men in bad condition. .-Xs soon as the fact be- 
came known I had ijuite a crowd besei-ching lor 
shn-ds ol its skin, or if not that for a few hairs 
or .soini- portion of its body, to suspend or to 
burn with a form of words near their rice-fiehls. 


as a charm to keep oft evil influences from the 
crop, riu- whole of the carcase was cut up by 
tlu-ni, distributt-d, and carelullv carried aw.iy 
for this purpose! 

Such forms of words an- implicitly belii-ved 
in. as I had an opportunify one day of learnmg 
from a de.der in krissi-s, who came to rny house 
to (radi-. lie was very anxious for me to buy a 
blade, and carefully showi-d me how to select one 
that would not fail nu- in time of need. 10 be a 
trusty Wi-apon for nu-, it ought to be especiallv 
mad(- to sonu- nu-asure of mv' own body ot 
hand, arm or thigh, of the breadth of my two 
thumbs or of my span; but to discover the same 
potency in a readymade blade, 1 ought to divide 
a straw or a grass-stem, of t-qual length with the 
bladt-, into as manv’ lengths as it e'ontains of its 
own breadth at a distance from the hilt ol twice 
tlu- measure of the first joint of the thuml). 

I hese pieces laid on tlu- bl.ide alternately length- 
wise- and emsswise- would reva-al tlu- suitabilitv 
of the W(-a|)on for ni)' usi-, b\' the direction ol the 
last pit-c<- crosswise- it would indicate- a b-nce- 
“a bar sinister”; lengthwise-, ne; ed'jstrncf ion 
a laveeurable eemen. /\nothe-r te-st was to 
measure- its le-ngth Ity the- bivaelth eef my right 
anel left thumbs alte-rnatclv', re-pe-ating at e-ach 
alternation one- eil the- weerds, “Sr/, init/^u, 
Ihinia, Kara, l\/ti, Sri," ike., tjiul acce)reiing to 
which eif tlu-se- weu'ds slunilel tail to the- last 
thumb-lere-aelt li wemlel the- lilaele- be- for me a wise 
cheeice- or neet. Sri be-ing a ele-signation eel honour, 
anel Dnnin, signifying the; weirlel, would tlu-re-iore 
be; geeeeel oiiu-ns; wlu-re-as Hard, nu-aning sie-kne-ss. 
anel Fati, eleath, would iiulie-ate- mislortune-, and 
tlu- purchase- of such a kriss wotilel bring nu- 
elisaste-r. In much the- .same- way, I e'an re-e'eellect 
lu)w as beeys we- use-el to augur emr ele-stiny by the 
teumber of Inittems een ejur garments wlu-tlu-r 
we- we-re- tee be-e'onu- “a solelie-r, a sailor, a tinker, 
a taileer, a hangman, a lawyer or a thie-1.” 

In the- beginning of May 1 le-lt my bung.elow 
on this salubrieeus platt;au em my re-turn to 
buite-nze)rg. INe-rywtu-re- the- ge)lelen rie'e--fie-lds 
we-re- deet te-el with harv e ste-rs, the-ir lace|uere;el hats 
re-sple-nele-nt in blue- .and gold, the- bre)wn slu)nlele rs 
of the- men and the- se'arlet calice)e-s eet tlu- weeinen 
anel e‘hilelre-n in the- mielst e)l tlu- ye-llow grain, 
feerniing bright pictures in the- sunny laiulse-aiH- 
all alemg the- way. 

Afte-r a lew wee-ks in Buite-nzorg anel Ifat.ivia, 
spe-iit in packing up anel despate'hing my eol- 
le-e'tieens, I le-lt bir le-lokbe-lejiig, in Seeuth Sn- 
matra. 



ON \KTEI1H\AKY S(’[EN(:i<] AND PRAC'I'ICE 
IN 'ini'; Mm/I'JRJ.ANDS l!\l)ll<:s 

hy J. Fiuckers, Ve!.D.* 

(.fiirj I eUrumnun In the (imxrnrnrni of Surifmrn, 

C. II. IJaasjes, Vot.D. 

Practisiiifi Vvlvritmriun, Slidhy, Mich., 

Collahorahr of “ lUohuiicol \hsirnrls." efr. 


and ll.pRKSToiN JIoskiin.s, Vet.D. 

luiilor of ‘‘ I he i\or/h \toeneoo \ elerituirion . ' 


'I'lu*.innii;il indusuies in the Xel lu'rl.uitls Indies 
h.i\<‘ heen iiii])()rlnni since <‘;trl\- colonial times. 
Before (lie Second World War I Iutc* were approx 
iiiKitely 700. 000 horses, 4.500.000 oxen and cows, 
5 250.000 earaliaos, 5.000,000 .^oats, 1.000.000 
.sheep, and 1.500.000 sw ine. 

1 he first \elerinaiw college in the Net lu'rlands 
had Been opened in 1(S21 . The \ ear before, t he( '.o\- 
ernnietit ()f (he Netherlands Indies had appointed 
tor the first lime a properly trained \ eterinarian. 
Since about 1805 \eterinarians ha\e l»een ap- 
pointed much more frecpient Iw In 1040 there 
were in the j\(‘( herlands lndi(‘s .dcoiit 85 \('(er 
inarians, wit h ac achmiic backyroimd. most l\ yrad 
nates of I lie \eterinary h'acultx of Ittrecht I’ni- 
\ersit \'. ()1 thes(“ about 75 wa^re .yoxernment o(fi- 
cials (c ivil and militaiw ). Most of (he xeterina- 
rians were nati\es of the XcM herlands. thou.yh. 
especially in recent years, tluTc* have been cpiitea 
tew Indonesians aniont’ them. 

In addition to the \ cUerinai ians graduated 
trcaiii Kuropean uiiivcrsil ies and colleges, the ,uo\- 
enunent, alrc‘<id\ at an ('arl\- date, endeaxoured 
to (rain a number of s fterinarians in (he Indies. 
A small colli\t;e for Imlonesian veterinarians was 
<'slablished in Soerabaja in 1860. Because t he* rc*- 
sults were not very sat isfactorx', it was closcal in 
1875. Altervvards Indonesian velerinarians were 
sometimes (rained as a.ssistaiits to go\ernnien( 
v(“l erinarians, but (he results were not very 3 L>o(jd. 

In 1870 rinderpest caused serious condi- 
tions and tin- lac lv of a fair number of properlx 
trained xet erinarians was lelt more than exer 
lielorc*. ^ et it took cpiite some time* and much 
<liscussion before a coIlej;e for Indonc'sian \ete 
rinarians was established a( Buiten/.ors.; (in 1007). 
In the be.ninnin^ (he ciirector of (he ( '.ox t . \ eter- 
inarx Research Institute xvasat (he same time in 
charge of this college. In 1010 a ciirector for (he 
college onlx xvas appointed. N'exx Iniildings were 
erected in 1028. In the beginning the college 
was part ol the Department of Agricull lire. In 
January lO.U the \'ett*rinarx C'oliege as xvell as 
the Research Institute xxere transferrcMl to (he 
Dept, of Ixconomic Affairs, 'bhe folloxx ing xvell- 
known .scientists haxe acted succx-ssively as di- 
rectors of the college: Dr. I.. dk Biukck, Dr. j. ('. 
d'li. .SoiiNs, Dr. II. J. .SxiiT, Dr. J. WAtkam l* and 

(hiyjniil aintriJiutinn, i spri inUy f>rr[>(irc<l Jnr '‘St ii'me 
<ni<l Siieeti^ils in the N elherlands Indies." — Cf. also J)r. 
Hakkkh’s account on [i. l-4.~ Foraniri(cn\s(inK veterinary 
(ravcloccue .see F. L. lIuncK, Veter. Reisindnikken, n. d. 
(A’cearlscnijk. Mcded. 74, la). 4.S’i. 


I )r. f. Mi- kKfvNs. riiere wore about 50 siudc'nts 
in lO.R), 6 in 10.(6 (dc'prc’ssic.m xear) and 25 in 
1040. The t raining usually t ook four x cxirs. In 
1040 (here xxere .ibout 100 Indonesian xolerinari- 
ans, trained bx (his college in the Netherlands 
Indic's (about 85 ol them in goxernment (losi- 
( ions). 

riu* college nrji onlx trained xet erinarians, 
blit iilso Imlonesian xelerinary assistants (“xee- 
niantris,” “ xeeop|)as.sers”). inspectors for ab- 
attoirs. and horseshoc'is. 'I'here were about 200 
x'etc'iinarx' assistants in the Indic's in 1040, 'Fhe 
spc'cial course xvhich (hex piirsiu'd took about 
eight months. 

rile first b'airopean-t rained x elerinarians did 
not haxc* it verx easy. 'I'iu'x lackc'd instruments, 
hacl only <i leu books, verx' little niat(‘rial on 
(ro|tic al problems, and most lx lit t le opport unit y 
lor disc iission with cdlleagues. .A soc ictx for the 
promotion of veterinarx sc ience was <*st ablisluxl 
in 1884. .A xear later this soc'ietx’ established a 
iournal (“ De X'ee.irt sc'nijkundige Bladen xan 
Nederlandsch Indie,” !at(*r ch.mged into ” Nc'der- 
landsch-l ndisc'he Bladen xoor Diergeneeskunde 
en I )ieren( (‘('It ,” and more recently into “ .Neder- 
landsch-Indische Bladen xoor Diergenees- 
kunde”). In 1041 x'olmm* 5,1 was in the course 
ol publication. .Most of the shorter scientific 
publicat ic.ms bx Netherlands Indies xet erinarians 
haxe l)(*en published in (his journal. .Sexeral 
ini|)or(ant publications haxe, howc'xer. bc'en is- 
sued bx I h(‘ Deiiartment of Agriculture (later a 
branch of the De[)artnien( of iMoiiomic .Affairs), 
'riiis Deptirtment issued annual reports of the 
( lox crmiK'nt Xeterinarx Serx ice and |>ublished 
also a sp(*cial serial, the “ X'c'eart seni jkimdige 
Mededeelingen.” 'I'he.se [lublic at ions did not deal 
xvil h X elerinarx science and [irac tic c alone. Manx 
articles on cattle breeding, nian.igenient of herds, 
meat control, milk control, etc., haxe l»een pul)- 
lished there. 

The first x(*t(‘rinarians were oc c uj)ie(i c hieHx 
xvilh (he following three di.scases; rinderpest, an- 
1 hrax, loot - and niout h-clisease. 1 n addit ion t here 
xvas .1 number of entirelx unknown dise.ises. In 
the earix' x(.‘ars much xeterinarx re.search w.is 
done in medical laboratories, espc'c i.dlx in Medan 
and in Bataxia ( W ell ex reden ) . .Some forty xc'.ars 
ago the ( lox ermnent x eterinari.in |. K. Id ni'. 
Doivs xvas .appointed as a li.iison officer in the 
W’eltex reden Laboratorx . In 1007, hoxvex er, 
(hanks to his reports, a \ elerinarx Kesc'arch l.ab- 
or.itorx xvas est.iblislu'd in Buitenzorg. 
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As i( So often ha|)[)etis, iiii|)ortant work had 
been done before this well-e(|nii)ped laf)()ralor\ 
was oi)ened. Dr. ('. Kijkm.w’s discovery (hat 
poK neuritis in l)irds is nothinji but an avitamino- 
sis nia\' be recalled. \’a.n Kck discovered the 
cause of septicemia of the carabao. He is also 
know n for his work on ^^landers ami sar(os|)oridi- 
osis. Dr: Doiis has done im[)orlant work in 
se\eral fields: on I\ni|)hanKit is epizoolica of 
horses, surra, ifiroplasmosis. osteonn elitis of car- 
ab.aos, filariasis of horses and cattle. 

At the time the \’eterinar\ I.al)ora(or\ was 
established or: l)<>i:s fell ill and could not con- 
tinue his splendid work. Dr. I., dk Hi.iix’K was 
appointed director in lOOS. In the first place, (he 
members of the staff occupied themseKes w ith re- 
search on \ arious diseases and their therap\ . In 
the second place the institute was responsible for 
the jireparation of .ser.i, xaccinesaml diaj^nostic 
agents. In 1909 mallein. t uberculin, sera and vac- 
cines in the campaij^n aj^airist hemorrhagic septi- 
cemia and anthrax were prepared extensively. In 
1940 1 lu' instit ule prepan'd mallein, i uberc ulin (for 
subcutaneous, ophthalmic and intradermal reac - 
tions!, .septicemia sertim and vaccines, anthrax 
serum ami vacc ines, sarcophx sema Kiniv;raenostim 
box'is .serum and vacc'ine. vaccines for infectious 
abortion of cattle, avian di])htheria (roup) and 
epithelioma conta^iosum xac'ciiu's and dried in- 
(K iiliim, coli-liac illosis serum and \accines. etc. 

'Die insiitutc lias -S sections, each with its (lejnirtmental 
head: — 

1. J)iv. for gcnrrnl <liii^nosli( s (.3.(}00-4,()(l0 ea.ses a year). 

2. Div. for serodia^noslii s and ihronic inffdion di senses 
(about 30,000 sanu>Ie!^ are received <a ye.ir Iroiii ev'erywlicrc 
in the Indies, about .30,000 te.sts are made, esiiecially for 
glanders, t)riice]lo.«i.s, anthrax and animal protein), 

3. Piv. of sera and vaccines. 

1. Piv. of poultry diseases (this was discontinned in 1933, 
thou.ith other deiiartments continued toyive imich at tention 


to the numerous interesting diseases of poultry which occur 
in t he Indies). 

.s. Zooloi^iial dept. Chiefly concerned with the identifi- 
cation and study of the biology of various iiarasites. 

Of recent memliers of the stall and tlieir activities it may 
be of interest to reiiort the following data: 

Dr. L. DK Ulikl'K was especially concerned witli piro- 
plasnio.sis, glanders, etc. 

Dr. 13. HtuuiKR.MAN and Dr. h'. ('. Kr.xnkvm.d did much 
work on a common skin disea.se of cattle (" ca.scado "). 'I'liis 
di.sease had been studieil by dk Dots who called it “derma- 
titis verminosa inariens liovis.’’ It appeared that it was 
caused liy a ni‘w.iioi\o {.Stephnnofilaria dedoesi Ihle). 'Fhe 
same disease has later been found in tlie C.S..\. by Dr. C. 
Dikm.xns. 

Dr. I5 chhkkm.\n is also known for his work on suiia, 
trichomoniasis, etc. 

Dr. L. \V. .M. Loitia. discoven'd the cause ol a skin disease 
of buffaloes characterized by small tumors C'liuidknob 
belziekte”). This appeared to be caused by certain micro- 
organisms, closely relalcil with “lepra lubtuosa’’ of man. 
The disease is now well understood and known under the 
name “lepra btibalorum,” Other re.si'arches of Dr. Loiuu. 
dealt with tuberculosis in cattle, brucellosis, glanders, etc. 

Dr. 1'. C. Ku.ankvki.d, often in cooperation with 1-'. L. 
IlvBKK and Kaden Dj.aknoicdin', spf'ci.dized in studies ol 
anaerobic bacteiia. lie is es|ieci.illy known for liis work on 
“osU'omyelilis bacillosis btibalorum, “ has w'litten also on 
colibacillosis (calf). Trypanosoma theileri. surra, pseitdo- 
lowfiiest. .saltiionellosis, tricliomoniasis, etc. 

Dr. W. K. I’K .VKD <lid much work on bird diseases. 

Dr. 13. J. Kkijcsm.a.v madea special study of tlie iiarasites 
of mammalia and liirds. I te is espe<'ially known for liis work 
on ticks. A short time hcfoie tlu' Japanese invasion many 
ticks were sent to Dr, J. V. Hkoi akk i of Harvard rniver- 
sity in ('ambridge. Dr. K. Kkankx i.I-D and Dr. J. 13. 
Dotnvi'.s also did much useful work in parasitology. 

Drs. NiKSCiirr. iz and K.ki,I(;sman arc tlie authors of a 
series of remarkable iiaiiers on parasiticand di.sease-cat rying 
insects. 

iMeniiofi should also he made of Dr. P, L. Huhkk's work 
on hemonhagic septicemia. During recent years vaccina- 
tions against this disease were offered on a very large scale, 
throtighout the Indies, every half year. The results were 
very .satisfactory. Jltmi K also worked on anthta.N, col]iitis 
granulosa, blackleg, tiara-blackleg, etc. 


MhSSlOX \H) PlIVSICIAiXS AM) ll()SPi'r\I..S 
l\ TIIK M:TIIPRI.AM)S INDIKS 


liy 

k. P. CiiooT, M.D.* 


Exltuisive iiiis.sionarx work of a religious nature 
started in inan\' jfarts of the Netherlands ICasi 
Indies in the earlier ye.ars of the nineteenth een- 
tnrx .'rhcse pioneer missionaries, workin^jnaprini- 
iti\c .society , jirided themselves on beinj; special- 
ists in many fields. Thev yvere not only preachers 
but acted simultaneouslv as linguists, teachers, 
architects, agricultural advisors, and not too 
seldom as [)hy.sicians or even as obstetricians. 
Creditable as their efforts yvere, the missionary 
societies felt the needs for well-trained medical 
mi.ssionaries. In the Netherlands Indies (he 
purely medical missiem developed only recently. 
Hy the middle of the last century dozens of 
missionary' hospitals had been established in 
British India and in ('hina, where hundreds of 
physicians yvorked as missionary’ j)hvsicians. 


* Rased on an account by Dr. K. T. Droot in (ienees- 
kundi^ Tijdschrift voor .Xederlandsih-htdie. Teesihiindel 1930, 
P|i. 23.3-24.3. translated by Mrs. J. .A. C. KAcaaNraa* .Aukr 
of Itclmont. Mass., abridged and annotated by Dr. I. 
.SNAi-l'KK. 


Ifoyvevcr, in the Netherhinds Indies tht' first 
missionary’ phy sician. Dr, J. C. St iipckpk, did 
not land until IHd.f. He located hini.self in 
Djokjakarta in middle Java. Short ly afleryvards, 
a .second missionary doctor. Dr. 11. Bh;KVt)i;TS, 
took up his residence in iModjoyvarno in eastern 
Java. In Modjotvarno Bprvokts found a rea- 
sonaltly yvell-etiuipped auxiliary hospital, yvhere a 
young missionary actinj>( as medical supervisor, 
yvas assisted bv a few private jihysicians livinj^ in 
the nei>(hborho(Kl. Bu|)ils of the mission schools 
yyere used as male and female i)rob;i( ioners in the 
hospital. 'Pile missionaries had prepared the 
population so well that the Indonesians .iround 
Motljowarno were already’ looking; ui) to Western 
Medit ine. 

In Djokjakarta conditions yvere different. 
Here, the number of Indonesian (diristians was 
only small. ( General education had hardly 
started, and nurse-maids, younj< gardeners and 
such unskilled lalior formed the matcri.il yvhich 
had to he trained as hospital attendants. P'or 
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y(!ars, adults were I'ducated lor this (ask of 
luirsos' aides !)> simple methods in a special 
school. It seems (hat Dr. ScinaiKiok, a compe- 
tent judge of human nature, intuiliveh' cliose the 
right ])eo[)le as nurses’ aides, and among the 
older hospital attendants, selected in this \va\’, 
were many persons with great devcjtion who did 
im[)ortant work lor the j)ropaganda ol Western 
Medicine. Conditions in middle Ja\a were 
hardl\’ favorable for the spread of medicine into 
the countrv' distri( Is. Scuta ri:k went out everv 
afternoon to visit the patients in t he surrounding 
villages and liamlets. lii (he beginning he liad 
great difficult in coinincing even seriouslv ill 
|)atients to come to his missionary hospital. 
Gradually Scttta kiads inlluence upon the popu- 
lation grew and in later voars honu‘ visits bv 
missionaries could be abamhnied except in the 
case of obstetrics. Nowada\s. the flow of pa- 
tients to the Dispensaries is so considerable that 
the medical personnel could not be burdemed 
anvinore with these time-consuming home visits. 

In eastern and middle* Java, as in other tropi- 
('<d areas, ( he outstanding succ ess of neoarsphena- 
mine t re.it nienl for syphilis and cspeciallv for yaws 
has been one of the main reasons win in the long 
run Western medical sc ience has become popular 
with the* populaticjii. In this initi.d period ob- 
sletric's were a sore [K)int. .Aid for deliveries w.is 
callc;d for onlv in hopelc*ss cases. The* treatment 
ol such n(*glected obstetrical ])atients had usually 
only poor rc'sults. d'his in its I urn seemc'd to con- 
firm the o[)inion of the i)oj)ulation th.at Western 
Medicine was of liitlevidue. In the first (<*n vears 
onlv SO obstc't rical cases could be* treated, in (he 
nc'xt ten years this number increased to 2()(). in 
the third dec ade to ,S()(), d'hen the icc* was broken 
and in the next ten vears about 1 ..sOO obstet rical 
c.isc's were* vearlv attc-ndecl to. 

Ill 1906 .Sc Ilia Ki'.R had to return to (he* Neth- 
c*rlands iicMause his heart was affected bv fieri 
beri. Ilis succes.scu' was Dr. II. .S. Tut ys. He 
haci alrc*ad\ [iractic ed for eleven vears as a mili- 
tary phvsician in the Ivast Indies when in 1606 
he* came to Djokj.ik.arta as successor to Dr. 
.Sc iiia’Riac 'riie hospital then had .iliont bSO 
beds. The number of patients vc'arlv admitted 
was highly satisfactory and the personnel was 
relatively well (rained. Pri vs felt verv keenly 
that a hospital even with. several himdrc'dsof beds 
cannot take can* of a district such as Djokjakarta 
with one and a half million inhabit.nits ol whom 
a large [xirt live at distances of .vO miles and 
more from the hospital, lie, therefore, decidcMl 
to bring mechVal scMence to (he villages. He de- 
centralized medical care bv building auxiliarv 
hospitals of ;d)out 50 beds. Here malaria, tro]ii- 
cal ulcers, trac homa, vaws ami venereal clisc*ases 
c’ould be dealt with, whereas the more serious 
cases were passed on to the ('entnd Missionary 
Hosi)i(al. At the head of these auxiliary hc)Sj)i- 
t.ds l^RUYS |)lacecl his hosjcital trained attendants 
who had worked for a numlH'r of years in the 
main hospital. These attendants were able to 
recognize malaria in blood smears, worm diseases 
in stejol specimens, etc. Pruys (rusted their 
clinical ex|)erienc'e to the extent that thev were 
dec'med able to recognize (he serious caises which 
had to l)e transferred to the hospital. These auxil- 
iary hospitals were built on good roads, were c'on- 
nected by telephone with the c'cnlral hospital, and 
had an ambulance for the transportation of pa- 
tientsat their disposal. 'I'hese plans’of l^KOVshave 
been further developed and nowadavs a group ol 


elev'en auxiliary inissionarv hospit.ils and five 
missionary dispensaries are situated in a radius 
ol thirty miles around the main inissionarv 
hospital in Djokjakarta. I.alelv, several ol the* 
more remote auxiliary hospitals have bc'en 
heacl(*cl liy I ncloiic*sian phv sicians w ho tal<e c are 
ol (heir envn hosjiital, of three dispensaries and ol 
one other nearbv auxiliarv hospital. 'The .iiixil- 
iarv hospital has an operating room mid .ilso 
trc*ats clillicult obstetrical problems which can 
not be handled bv a midwile. f in.illv , an ex- 
cellent sanitarium lor the (re.ilment ol \)a(ic‘n(s 
with lung t uberc'tilosis ( K.diocrang) has lieen 
built bv (he inissionarv societv near Djokjakarta 
on the slopes of (he* Merapi mountain. 

d'his so-c;illecl Djokajarta svsiem h.is l>een ac - 
cep(c*cl for manv ot hc*r inissionarv hospitals in 
the \c*(herlands P.ast Indic*s. ,is for instance*, in 
Mcidjow arno, Poerwodadi, .Solo, and Pandoeiyg. 

d'he inissionarv hos|)itals have been verv strict 
about inc'ome which thc‘ir physic ians might de- 
rive from priv.ite |)racticc*. Often it has been 
.idvoca(t*d that (he* fees which the missionary 
phvsician collc*c(ed from jirivate patients, should 
lie clivided betwc*eii (he hospital and the jihvsi- 
ci.in. I’ki Ys had alwavs fcuight against this sys- 
tem. Thanks to his iiiHuence, evc*rv where in the 
Netherlands Inches the missionary phvsicians 
give up all earnings derivc'd from private practice* 
to (heir hos|)i(als 

In (he lieginning auto[>sies couM not be* iii.ide 
in (he mission hospitals, although at that time in 
(he milit.irv hos|)i(;ds .ind the* large* c*state hospi- 
tals of (he* pl.mt.it ions in Deli on Sumatra’s c'ast 
coast, much imiiortant scientific work was per- 
formed in (he autopsy rooms. In latc*r vc*ars, 
(his iireiudice has lH*en overcome* in the mission- 
ary hospit.ds .iiid nowadavs autopsies are regu- 
larlv pc*rformecl. 

rhe ot lu*r pioneer missionary in the Nether- 
lands Indies, 1 )r. Piacvoicrs was able to continue 
his work ,is a inissionarv iihvsic'ian lor almost 
10 vc*ars. first in Modjowarno, later in Margo- 
redjo and Kelet. He not onlv organized or 
foimdc'd t hc'se thrc'c* hospitals but he started a 
verv irsef ul organizat ion. the* S.I.M.A.X .1. (Mc'cli- 
cal ( are for the* lnclc)m*sian Population) which 
t)c*c-ame of great imiiortanc'e for the medical work 
in this territorv. He died, still active*, in 16.kv. 
He* wrote a te.xtbook on obstetrics in the Java- 
nese langua,ge which never ,i})pc'ared in print. 
However, in I6,M. Dr. A. P. Ki I’la. ol the Mod- 
jowarno mission hospital jiiiblished suc h a text- 
bc)c)k, using the old n<;tes ol Dr. Plane )i-;rs. 
Prcys wrote a textbook ol nursing which, leer 
vears, was of great value to inissionarv phvsi- 
cians who wc’re to tr.mi lhc*ir own personnel. 

Originallv the inissionarv hospitals were* luiilt 
and maintained (*n(irelv without goyernment 
aid. Graduallv the Government Public Health 
.Service appreciated the efforts of the medical 
missionaries so much that the missionary hosiii- 
(als rec-eivc'd from the Public' Hc*.dth Servic e c em- 
.siderable grants of drugs and surgic al dressings, 
and later also financial contributions. In 1606 
the matter of subsiclic's to inissionarv’ hospitals 
was fixed by government regulation, and in 1628 
these regulations were revi.sed. Sinc:e then 60 to 
70 per cent of the expenses for the missiemary 
hos|)itals are covered bv government subsidic's. 
In 1606 (here were five inissionarv’ hospitals in 
the Netherlands Indies, in Modjowarno, in 
Djokjakarta, in Margoredjo and in Poerwodadi 
in Java and in Pearadj.i in Sumatra, together 
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with six auxiliary hospitals, and four Out-Patient 
Departments, with a total of ‘>-10 l)cds. In these 
hospitals worked eight Euroi)ean physicians and 
one Indonesian physician. In 192-1,' there were 
13 central missionary hosintals with 44 auxiliary 
hospitals, and one leper hosi)ital with a total of 
3,258 beds. In these hospitals 27 Ruropean and 
3 Indonesian j)hysicians were working, d'his ex- 
tension took place almost entirely in Java. In 
1934 there were 27 main missionary hospitals 
with 57 auxiliary hospitals, 5 leper hospitals and 
one mi.ssionary sanitarium for lung tuberculosis 
with a total of 7,085 beds.‘ 

A considerable part of this increase was due to 
missionary settlements outside of Java. In Su- 
matra the first missionar\- hospital was set up in 
1900 in Pearadja. In 1926 another hospital was 
opened in Halige on l.ake Toba in northern 
Sumatra. In 1934 there were missionary hospi- 
tals not only in Ja\a and Sumatra, but also in 
Borneo, Celebes, Halniaheira, New (iuinea, 
Soemba Island, and the Sangir and Talaii Is- 
lands. The total number of missionar\ plusi- 
cians was then 62, of whom about 25 per (cnl 
were Indonesians or Chinese.* 

' Total number of hospital beds in the Netherlands 
Indies amounted to about 60.000. 

* The total number of physicians in the Netherlands 
Indies was about 1 , 1 00. 


(•radtially, the (rainingof the medical person- 
nel of the mis.sionary hos[)itaIs has been modified 
and improved .so that it now conforms to the 
regulations of the (iovernment Pultlic Health 
Service, hetnale and male nurses and midwives 
trained in mi.ssionary hospitals all have to i)a.s.s 
the government examinations. 'I'he general con- 
ditions in the missionary hospitals have akso im- 
proved steadilv-. Nowadavs, a good deal of the 
hairopean itopulation retinesis admission to the 
missionary hospitals. Originallv these hospitals 
were cs[)eciall\ built lor the Indonesian [xtpula- 
tion, btit now, some ol the missionary hos- 
pitals have akso constructed private wards. 

h'or a long lime the activity of the missionary 
hospitals concentrated maiidy on practi(xd medi- 
cal care and nursing ('are lor j)atients. 'Fherc 
was no oi)port unity and no time for research, 
l.atelv', this akso has changed. The missionary 
hos|)ilals are now working in close (onnecliun 
with the medical sc'hools in Java and other medi- 
cal scientific institutions, as for instance, the 
( ancer Institute it) Bandoeng. The appoint- 
ment of new staff memliers with excellent scien- 
tific records guarantees that in the future, also in 
the missionarv hospitals of the Netherlands In- 
dies, a good deal of scientific work will be 
done. 
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I. The Kkoinninc.s 

(-1. E. Rdmi’HIUS, who in the second half of the 
17th century laid the foundalions of botanical 
and zoological research in the East Indies, was 
also the first Euroi)ean scholar eY'er to take an 
interest in prehistoric objects of that region. 

In his “ Anil)oins( he Hariteil kanier,” he de- 
voted one chapter to stone and one chajiter to 
bronze axes. Although he was puzzled by the 
similarity of the.se objects to inan-inade tools, he 
was not able to rid himself of the po]>ular Irelief of 
his age, according to which they were tlumder- 
bolls. lie tried to give a scientific explanation, 
assuming that they originated in the clouds from 
terrestrial exajiorations, transformed into stone 
or metal by the power of lightning. In spite of 
these fumlamental errors, bis dcscriplions amj 
illustrations and the rejiort he gives of the native 
folk-lore al>out the alleged thunderbolts are of 
value even today (1). 

It was a century and a half before the prehis- 
toric tools of the An'hi[)clago were again given 
some attention. Heginning in 1819, the Dutch 
physician and anthropologist, Cornklis .S\V/\- 
VI NO, sent several I’ollections of neolithic adzes 

* Prepared for “Science and Scientists in the Netherlands 
Indies", as part of the research irrogram conducted in 1944 
by the East Indies Institute of America. Details about the 
work of the Ea.st Indies In.stitutearejiivcn in the appendix 
to this volume. 


from Java to llollaiid (2). In 18.S0 he jrublishcd 
;i few stich adzes, then in the museum of the 
H.itavian Society of .Arts and Letters (8). In 
1851) ('. Lioai AN'S, Director of the .Mtjseum of 
.Ant itpiit ies at Le><len. 1 lolland, g;i\e for the first 
time a sxstematit' survex of the \arious t\pes, 
known at that time, of stone implements from 
the hmsi Indies. Ills digest was bti.sed on the 
collections sent to Le\(ien 1>\- .Sw.wi.Nti and oth- 
ers (4). similar task was performed by J. J. 
VAN Limhi KC. IIKOI WKk for the prehistoric col- 
lect ions of i he batax ian museum in 1872 (5). In 
1887 C. M. I'l.hVTi'; summarized the knowledge 
of his time about the stone age of Indonesia (6). 
This knoxxhdgc xxas, as xet, coidnied exclusix'ely 
to neolithic axes and adzes, all of tlumi accidental 
finds. Howexer, Pt.i:Y rids classification of the 
xarious txpes and of tludr geograiihii al distribu- 
tion [iroxed of considt'rable xalue, and four de- 
('ades later, served as a liasis for van .Sti'.in Cai.- 
i.iVNFi'i.s’ and inx' own geographical and chrono- 
logical analxsis of the Ni'olithic of the Anhi- 
pelago. 

Various notes on prehistoric stone ;ind bronze 
objects imblished in the Notulen of the Bataxi.in 
.Societx’ of Arts and Letters and in .sexeral Dutch, 
( lerman and Erem h periodicals during the latter 
half of the 19th century are on the whole of little 
importance. Dnlx' one cl.a.ss of irrehistoric ob- 
jects from Indonesia, tin; large Irronze drums, 
liegan to attract considerable inti'rest during the 
latter part of the 19th centurx and became the 
subject of sx .stematic research and of sex eral valu- 
able publications (7). 

Towards the end of what xve may call the first 
period of prehistoric research in the East Indies, 
Duuois’ spectacular discoxerx' of the Pithrran- 
thropus fragments suddenlx Irrought Java into 
(he limelight and aroused expectations which 
xvere to be fulfilled oidy forty years later by the 
researches of K. von Koknigsxvai-I) (8). 

The beginning of the second period of prehis- 
toric research in Indonesia is marked by the first 
systematic excavation of a jirehistoric site ever to 
be undertaken in the Archipelago; it xxas that of 
(he Toala eaxes in Southxvest Celebes bx' Pai'i. 
and Fritz .Saras in in 1902. It rexealed for the 
first lime the existence of a culture of predomi- 
nantly late palaeolithic (mesolithii) character 
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(9). 1 )uriny the following two deeiides our knowl- 
edge of the Slone Age was enlarged hy the pub- 
lication of various accidental finds from Sumatra, 
Celebes and Borneo (10). As far as the Bronze 
Age is concerned, van dick .SandI'; published some 
finds trom Lake Sentani in New (iiiinea; van 
HobvF.i.L, ScuMKLTz, NiK I'wicNKAMr and IIazeu 
described some of the more inpxirtant bronze 
drums; Mt:YKKand Riciitkk contributed a treat- 
ise on the Bronze Age of Celelies; and h'oY and 
kot'FFARR one each on bronze drums which, how- 
ever, were at that time not >et known to date 
trom the Bronze Age (11). The prehistoric col- 
lei'tions ot the Le\{len Mu.seuni were made more 
accessible In’ the publication of a catalogue (12). 
On the whole, \er\ little progre.ss was made. 
Only one more site, a cave in .Sumatra, was more 
or less s\ sternal icall\ excaxati'd (1.^. Mrs. 
Lfnokf .Si' i.FNKA’s e.vpedition to Trinil, in Java, 
although rich in geological and palaeontological 
results, failed in its chief aim, that of di.scoxering 
turlher remains of Pithecanlhropiis (M). 

By lar the most important contribution to 
Indonesian prehistor\ during this period was 
Dt'uois’ i)ublication on two Broto-Aust raloid 
skulls which had been discovered at Wadjak, 
java, thirt\’ \ears before (15). 'The end of the 
period is marked in 1923 In’ the first attempt to 
gi\e a comprehensive survey of what was then 
known ol Indoiu'sian prehi.storv , and to correlate 
the latter with that of continental .Southeast 
Asia (16). 

II. Dli VliLOF.MK.M Oh .Svsi km.m h: Rkskari h 

Research on Mesolithic and Early Neolithic 
Cultures. - - Around th<‘ middle of the 1920’s, the 
intermittent and somewhat erratic activities 
hitherto devoted to the prehislorv ()f Indonesia 
at last began to develop into more systematic 
research. This is largeh due to the work of B. V. 
VAN Stfin C'ali.fnfI'U.s. llis interest in prehis- 
tory had first been aroused in 1920 when, during 
a tour of inspection for the Archaeological Serv- 
ice, the shell heaps near Medan in .Sumatra were 
jointed out to him (17). In 1924 he made known 
the first hand-a.x of late palaeolithic (mesolithic) 
tyi)e from Indonesia, ever to be ,descril)ed (18). 

In 1926 J. C. VAN Ls discovered the [prehistoric 
site in the (loewa I.awa (Bat ( ave) near Sam- 
jKieng in Java, and began some jpreliminary exca- 
vations (19). It was sy.stematically exjplored by 
VAN StI'UN Cai.i.f.nfhls in the years 1928 to 1931 

•the lirsl scientific excavation of a [prehistoric 
site ever to be carried out in Java (20). It v iclded 
two hit her! (P comjdetelv unknown cultures: a 
neolithic culture with stone arrow' heads in the 
lowest stratum, and above this a culture with 
tools of bone, deer horn and mussel shell which, 
although it contains neolithic elements, seems to 
be es.senlially (pf mesolithic character (fig. 29). 
.Similar finds were made in caves near Bodjone- 
goro. 'fhe human remains from these sites were 
studied by W. A. Mijshrkg (21). 

Since 1926 excavations as well as systematic 
collection of surtace finds have multijplied. It is 
mainb our know ledge of the mesolithic and early 
neolithic cultures that has profited from these 
investigations. 

The term .Mesolithic, as used here, calls for 
some ex[)lanation. It does not imply that the 
cultures in question form a link within a genetic 
line leading from t he Balaeolithic to the Neolithic. 
No such develojprnent has taken [place in Indone- 


sia. The mesolithic cultures of Indonesia are 
really late palaeolithic cultures which flourished 
during the first millennia of the present geological 
period. However, during their later [phases they 
were more or less affected and transformed by 
neolithic influences coming in from the North. 
As a result, no clear-cut line exists here between 
Late Balaeolithic and Larh' Neolithic, and it is 
in this sense that we may call the cultures of this 
period mesolithic. 

The mesolithic hand-ax cultures of .Sumatra 
(FIG. 30), known from shell-heajps on the North- 
ea.st coast of the island and from numerous sur- 
face finds, formed the subject of a number of 
excavations aiul studies (22). Traces of similar 
or related cultures were discovered also in Java 
(FIG. 31) (23), Borneo (24) and C elebes (25 ). In 
Borneo, remnants of this cultural grou|p had Ipeen 
found more than forty years ago, but at that 
time nobody had recognized their real signifi- 
cance. All the.se cultures proved to be more or 
less closelv' related to the Iloabinhian and Bac- 
.sonian cultures of h'rench Indo-Lhina and of the 
Malay Beninsula. Like the Iloaliinhian and Bac- 
sonian, thev ajpjpcar in two [phases, an earlier ipne 
of [Purely [palaeolithic asipcct, and a later one 
which was already affected bv- neolithic influ- 
ences. as proved bv traces of [primitive stone 
grinding and occasionalK’ even Ipv the [Presence 
of [MPitery. The interconnections and the distri- 
bution of this whole cultural groui) over wide 
areas of French Indo-Lhina, the ^lalav■ Benin- 
sula, Indonesia, the Bhilijpjpines and Jajpan have 
been di.scussed bv van Stiun (.'ai lknffi.s and by 
the author (26). To this mav' lie added that the 
American Museum of Naturtd llistcpry [Pips.sesses 
stone imjplemenis of characteristic Hoalpinhian 
and .Sumatra tyjpe, found Ipv' N. C. Nflso.n in the 
Yangtze gorges of western China. On the other 
hand, it has been shown that the mesolithic 
hand-ax cultures have sjprt'ad from Indipuesia to 
Australia (27). 

A few fragments of skulls, hardly sufficient for 
a final racial determination, were found in one of 
the shell-heaps of North .Sumatra. 'I'hese were 
studied by Wastl, who came to the conclusion 
that they showed Bajpua-Melanesoid racial char- 
acters (28). This conforms very well with condi- 
tions in French Indo-China and on the Malay 
l^eninsula, where a considerable part of the hu- 
man remains found at sites of mesolithic hand-ax 
cultures belong to the Baptia-Melanesoid racial 
group. Indeed, it .seems probable that at least 
[Part of the [peipjples who introduced the Bacson- 
lloabinhian cultures in Indonesia were the ances- 
tors of the present day Bapuans and Melane- 
sians. However, this does not justify rejplacing 
the term Iloabinhian (or Bacscpu-I loabinhian, as 
I [Prefer t«p call the whole cultural groujp) by that 
of Melanesipid Culture, as van .Sjkjn Cali.kn- 
FKi.s suggested (29). This suggestion, which 
was, at the very least, [premature and, moreover, 
ambigiKPiis, has been rightly criticized and re- 
jected by (api.i.ings, LvANsand McCarthy (30). 

The S(p-called Toalian culture of .Southwest 
('elebes was already known by the excavations 
carried out by the cousins Sarasin in the begin- 
ning of this century (31). It derives its name 
from the fact that it was first discovered in caves 
around Lamontjong, some <pf which were at that 
time still inhabited by the Tcpala, the remnant of 
a primitive tribe, wlnpin the .Sarasins considered 
to be the direct descendants of the ancient stone 
age [pecpjple. The Toalian is essentially a flake 
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Fiurkr: U. SroNi; rois is, Tivok. (/'Vruw Kru / .Sarasin, 


as neolithic. It is possible that the\ nia\ he 
ri^dit. However, their arguments are not con- 
vincing, and until ])roofs to the contrary- are 
brought torward, it seems more ])lausible to class 
the obsidian cultures of Sumatra and Java as 
mesolithic cultures of f.ate Palaeolithic charac- 
ter. 'I'he microliths collected on the surlacc near 
Leuwiliang in the Kesidenc\ Huitenzorg, West 
java, ma\ [mibably be ascrilied to the same cul- 
ture as those from Sumatra and Handoeng, al- 
though at this site obsidian was used to a lesser 
extent than other kinds of stone (,^8). 

In 19,^8 W. W'ti.i.iwis exeaxated sexeral caves 
in the region of Toeban near the North Coast of 
Last java. I le tound neolithic stone arrow heads 
and tools of lione similar to those previonsK dis- 
coxcred by V.XN Sti-in (“'.ai.i, kneels in the (ioewa 
Laxxa nt'ar .Sampoeng. Whereas in the l.atter, 
arroxx’ heads an(i lionc implements belonged to 
different horizons, both occurred together in the 
same strata in the Toeban caves. Moreover, the 
eax'c culture of Toeban xvas characterized by an 
enormous number of tools made from mussel 
shell, similar to those found at some Toalian sites 
in Sout Invest Celebes and in a cave in the region 
of Djember in l^asl java (M)}. Since no detailed 
report has so far been published, it is not yet pos- 
silile to draw conclusions about the character and 
chronological |)osition of the Toeban culture. 

Research on the Neolithic of Indonesia: 
Whereas in recent xears considerable advance 
has liecn made in our knowledge of mesolithic and 
mi.xed mesolit hic-earlx’ neolithic cultures, the 
excavations listed aboxe having revealed a sub- 
stantial jiart of the material eijuijiment and mtxle 
of life of the ancient cave dxvellers, the same can- 
not be said xvith regard to the full Neolithic. The 
rea.sons for this are olnious. The hunters aiKl 
food-gatherers of the Mesolithic Period lix'ed 
largely, though certainlx’ not e.xclusix'ely, in caves 
and rock-shelters. As a result, it is relatively 
easy to locate at least .some of their dxvelling sites. 
On the other hand, the agriculturists of the full 
Neolithic fixed in villages, the sites of xvhich can 
in general be found only accidentally. .So far, no 


neolithic site corresponding to the famous mound 
of .Samrong-sen in Oambodia has been di,scovered 
in Indonesia. 

.Nexert heless. it is ni\ iniiiression that some 
more systematic research might haxe been xione 
on I his subject. Thus, Fkansskn has indicated a 
site at 'rjidjahe. near Huitenzorg, xvhich might 
possibly be that of a neoliihic dwelling [dace, al- 
though it max have been merelx a xxorkshoj) 

(40) . { )i*i'KN()()kTii speaks of a site near (ietas in 
Ontral java, xvlien* m.anx’ skulls of [ligs and 
dogs, as well as a human skull, have been found 

(41) . 'Phis might indicate the place of a neo- 
lithic village, llowexer, even il the site shoukl 
date from the bronze Age or from the Hindu 
period, it would well rei)a\’ systematic inxestiga- 
tion. As far as I kmnx , mdx one attempt has 
been made to excavate a neolithic dwelling site in 
java, at Toegoe in the ktisidencx Kedxie. How- 
ever, only some sherds and stone Hakes xxere 
tound and (he excavation was soon discontinued 

(42) . 

What may px^ssibly hax'e lieen the site of a neo- 
lithic dxvelling i)lace xvas excavaited by V.\N .Stkin 
( ALi.KNFiiLS ne.'ir Galoempang in xvestern Cen- 
tral Celebes. He found stone tools belonging to a 
branch of the mesolithic hand-ax culture, as well 
as objects of full or even late neolithic character: 
(piadrangular adzes, tanged axes resembling 
those of Indo-('hina and of the region of Hong- 
kong, rough “violin-shaped” stone tools resemb- 
ling those of the Neolithic of jafian, and polished 
stone arrow-heads obviously related to tho.se of 
the Neolithic (and perhaps of the Bronze Age, 
too) of China, Manchuria and japan (fig. 36) 

(43) . 'I'he finds from (ialoempang are thus of 
great imiiortance, as they indicate connections 
betxveen the neolithic culture of eastern Indonesia 
and the Neolithic of japan and southern (Tina. 
On the other hanrl, the tanged stone adzes of east- 
ern Polynesia rcsemlile those of (Tdebes, thus 
possibly indix ating the point of xleparture in the 
ITst Indian Archiiielago of one of the Polyne.sian 
migrations (44). It is the more regrettable that 
the results of van Stkin Cai.i.knfki.s’ excava- 
tions at Caloempang have never been [lublished 
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Figure 37. — I’oisherds with inciskd i;eometrio designs. Galoi-mivang, West ('i:NiR.\t, t.E- 
LEiiES. • Mii.sciim of tho Koii. Hataviaasch_ Gcnootschap van IvunsH'n on Wott-nscliaiipcn (/'Vow 
VAN DER Uooi', 1941i<.) 


various ot licr places (50). 'The varial ions in l \ pc 
indicate (hat they belong to several cultures of 
dilTerent origin or dating from different periods. 
Yet, as a result of the lack of s\stema(ic excava- 
tions, we have no means of establishing a chrono- 
logical system based on stratigraphical evidence. 
Nor do the finds give more than a few rather 
vague indications alunit (he culture ol (he neo- 
lithic settlers. 

From the great number of neolithic workshops 
found in Java and from the enormous quantities 
of unfinished adzes and chisels w’hich they t-on- 
tain, we may conclude that (he manufacturing of 
stone tools wvis carried on on a large scale at 
places where suitalde material was available and 
that a brisk trade in such tools must have existed 
all over Java. It seems (hat in Central Java 
adzes ami chisels only half finished, roughly fash- 
ioned by chipping, were exported from the indus- 
trial centers, later to be [>olishcd b\' (he ix'ople 
themselves who jiurchased them and use<l them, 
while in West Java the polishing seems to have 
been done at (he workshops (51). There are in- 
dications that besides chipping, the other method 


of producing adzes and chiseN, nanielw by saw- 
ing the stone, which was \\idel\- used in the re- 
lated neolithic cultures ol continental .Southeast 
.■\sia, was known in Ja\a too (5i). 

From the huge number of finished and half 
finished stone tools occurring in Java. \\c may 
infer that (hat island must have had a relati\ely 
dense poinilat ion. Moreoxer, tln^ beautiful 
lorms ami the teihnical pert eel ion ot manv of the 
adzes and gouges from J<i\a and South Sumatra, 
often made from semi-iirecious stones, indic.ite 
that the peoples of these regions must haxe at- 
tained a comparativeK' high le\el of ci\ ili/.at ion 
during (he later part of the Neolithic' Period 
(F[(;s. 38 40). Many ot the liest ]iieces were [irob- 
abh’ intended for ceremonial juirposes. 

This is practically all we can sax’ with regard 
to the neolithic' culture of Indonesia on the basis 
of direct evidence. In West and ('entral Java, 
numerous arm-rings of agate and chalcedony 
have been found, made either by the grinding 
method or by boring with the hel|) of a bandicjo. 
They are usually ascribed to the Neolithic (53). 
It is probable that this assumption is correct ia 
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some eases, l)ul so lar we have no proof, and the\ 
might also date from a later period. A stone 
hark-eloth heater from horneo, of a type frequent 
in the Philippines, and another one ol the type 
still in use in Celebes, are prohahh’ of neolithie 
age, hut here again there is no certainty (51). 

Although potter\ was alreadx' used during the 
end phases of the mesolithic hand-a.x cultures ol 
Sutnalra and Horneo, we know praiticalK' noth- 
ing aliout the potteiN of the lull Neolithic. \’ari- 
ous ves.selsaml i)ot sherds from J<»\a aiul Sumatra 
ha\'e been teu(ali\el\ as('ril>e(l to the Neolithic 
(55). In some ra.ses ( Ills /nay he correct ; in hers 
it seems much more probable that we ha\e to 
deal with potter>' ol the Hroii/e Age or an e\en 
later period. .A large cemetcrx' with urn burials 
on the island Soemba has been said to date Irom 
the Neolithic (56). However, I ha\e strong 
doubts as to tint correctness of this assumption. 
The fact that a stone adze was found in pro.xiin- 
ity to the urns proves nothing, as stone .nl/.es 
were u.sed also during the Hronze Age, and pos.si- 
blv even later. 

.At ( ialoeuijrang in We.st Central Celebes (see 
above p. 1341 v.\.n Stkin C.m i.knmu.s found two 
kinds of potsherds: some of rough ware, either 
plain or (lecorated with textile impressions, and 
others decorated w ith inciseil patterns ol hatched 
triangles, zigzag lines, wa\y lines, spirals, mean- 
der-like designs and st\ lized human ligures. He 
thought that the rough sherds belonged to the 
local mesolithic culture, and those with incised 
designs to the neolithic culture with (piadrangu- 
lar adzes and polished stone arrow-heads which 
he discovered on that site (57). The incised 
ornaments are ol.)viously related to and derived 
from ('hinese or Indo-Chinese bronze .Age de- 
signs (i-'Ki. 37). Their ( losesi aHmit\ is with the 
decoration of a certain kind of potter> from the 
neolithic and Hronze Age site of .Samrong-sen in 
Cambodia (58). Therefore, a date prior to the 
middle of the 2nd millennium n.( . seems out of 
(juestion and a date in the second hall (d the 1st 
millennium n.c. the most probable one. If the 
sherds are real!) contenqwraneous with the stone 
adzes and st(jue arrow-heads, they might event u- 
all\ furnish a clue to the chronology of the Neo- 
lithic of Celel)es. However, there is as yet no 
certainly whate\er with regard to this. \ an dI'K 
Hoot’, while |)ointing out that their ornaments 
are of Hronze Age rather than of neolithic charac - 
ter, prefers to term them provisionall\ simph’ as 
pre-Islaniic (59). 

.Since stratigra[)hical evidence is totally lack- 
ing, the only method of trying to date the neo- 
lithic cultures of indejnesia seems to be the in- 
direct one, based on t he geographical disiriltution 
of the various t\ pes cT stone axes and adzes an<l 
on their comi>arison with neolithic tools Irom 
continental Asia. 1 had indicated in 1923 the 
possibility cjf .such a method ancl the facts on 
which it would have to be based (60). In 1926, 
VAN .Stkin Callknfi:i..s in Java and I, myself, in 
Europe jcrcjceeded to apply it independent l\'. 
Our arguments were based: (a) on the fact that, 
a[)art from Celebes, no tanged adzes, such as are 
characteristic of Hnrrna, .Siam and French Indo- 
(diina, were knenvn from Indonesia and Irom the 
southern [)art of (he Malay Heninsiila; (h) on 
Father \V. .Schmidt’s thesis, according to which 
the Mon-Khmer languages of Further India ancl 
the Munda languages of India both belong to one 
large linguistic group which he termed that of 
the Austro-Asiatic: languages, while in turn, this 


group, together with that of the Austronesian 
(Malaio-l’olynesian) languages, forms the Aus- 
tric family of languages. As the distribution of 
the tanged adze in continental .Southeast Asia 
coincides rougliK' with that of the .Austro-Asiatic 
languages, it had alread\ Ijeen assumed b\' vari- 
ous writers (h;il it belonged to (he neolithic cul- 
ture of the ix‘ 0 |)les of this groui). 

Since the tanged adze is unknown in Indonesia 
(with the e.xception of Celelces), both van Stkin 
Cai.i.knfki.s ancl I argued that (he separation 
between Austronesiaiis and Aiist ro-Asiat ics, and 
consec(uenll\' (he emigration ol ( he Aus( ronesians 
from Further India, must haw taken [dac'e prior 
to the cleveloi)men( ol the t.inged adze, 'bhe lat- 
ter could, to a certain extent, be dated, as it cjc- 
c airs, with other adze l \ pes of .Southeast Asiatic' 
origitj, in (he region of (he Muuda language's of 
Indi.i. 'I'lierelore, it sec'ined prolcable t hat it had 
been introduced in India b\- the same pec)|>le who 
h.id inlrcjcluced the allegedb’ Austro-vXsiatic 
Munda kingiiages. .Since we .issiimed that this 
Austro-Asiatic migration from .Southeast Asia to 
India must ha\e antedated the immigration of 
(he .Aryans in India, ancl .as it was ob\ ions that 
(he clevelopment of the t.iugc'd adze in .Southeast 
.Asia must have preceded the westward migration 
of the Austro-.A.siatics, both van SriaN ('a(.i.i;n- 
Fi'KS and (he author came tot he same conclusion, 
that the migr.ation of the Austronesiaiis tej 
Indonesia and the introduction of the full Neo- 
lithic in the Archipelago could not have taken 
|)l.ice later than around 2000 n.c. (61). 

In recent years the correctness of Father 
Schmidt’s thesis has been cpiestioned (62). How- 
ever, even if no relations should exist lietween the 
Mon-Khmer languages and the Austronesian 
languages on the one hand, and lietween the 
former and the Munda languages on the other, 
(his would hardly affect VAN Sti: IN C'ali.i-.nfivI.s’ 
and m\- own conclusions. The connections lie- 
tweeu the rec'ent, as well as (he neolithic, cultures 
of Indonesia and Further India are so close that 
(he fact that the tanged adze is not found in the 
l.arger part of Indonesia would still indicate that 
the main neolithic migration to Indonesia took 
place before the neolithic t.inged adze had been 
fully developed cjn the mainland of Further India. 

On the other hand, even if the Munda lan- 
guages should not be basicalK’ related to the 
\lon-Khmer languages, there can be little doubt 
that at least some of the eastern Alunda lan- 
guages have been influenc:ecl by the latter. It is 
jirecisely in the region where the.se eastern Munda 
languages oc:cur, that even today relatively 
strong traces of a Mongoloid racial strain are to 
be found. In the* first century a.D. the Munda 
tribes of Orissa were c alled Kirata b\- (heir Aryan 
sjieaking neighlxjrs, th.it is with the Sanskrit 
term uscM to designate the Mongoloid mountain 
tribes of the Himalayas, Assam ;mcl Further In- 
dia (63). VVe mav infer from (his that at that 
time the Mongoloid element .among them initst 
have been considerably stronger than today. 
Again, it is only in Oris.sa, Chuty.i Nagpur, and 
the northeastern Dekkan, as far south as the 
Godavari River and as far VVc'St as the region of 
Allahaliad, that tanged adzes ancl other neolithic 
adze type's pec'uliar to .Southeast Asia have been 
found (64). 

It is obviously highly prolcable that this neo- 
lithic culture of Southeast Asiatic' origin, the 
Mongoloid rac i.al elements and the trac es of Mon- 
Khmer influence in the Munda laugmiges, be 
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that the last (oninton home-land of the Austro- 
nesiaii ()eoples before their dispersal must have 
been the Malav f'eninsula. However, this “Aiis- 
(ronesian ” HnadraiiKular Adze eulture, if we may 
so rail it, roiild be traced even further bark, and 
it henutic clear that if had ro/ne from ('bin,] by 
w,i\’ of t he ( (‘fitral rei^ioris of I' lirf her Indin. I'he 
development of the hi”(d\- sp('< i,di/cd pick-adzes 
of western Indonesia Irom a simple adze t\'i)e 
witli (|iiadranyular rross-sertion and semi-rirrular 
ed^e, found in I^'renrh l,aos, through an inter- 
mediate tyi)e frecpient in the Mal.i\' l\*ninsula, is 
particnlarh sirikiny, and indicates (dearly the 
direction and wa\ of the.incienl mij^ration (6d). 

While the resnlfs of my arc haeological studies 
confirmed in general t hose ol»lained i)v II. I\i<:kn 
on a |iurel\' philological basis, the\ ('ompelled us 
to re\ise Kivux’s iheoiw in two respects. Ki kn 


had come to the conclusion that the last common 
homeland of the Ausironesian peoples before 
I heir dispersal had been a long-stretc hed, tropical 
coastal region. B\ reason of the icresence of a 
strong fiuionesian clement in the l.tnguages of (he 
('ham and neighl)oring tribes in French Indu- 
('hina, he Icelieved that this Aiist ronesi;m laml caf 
origin was most probal>l\ located on the coast of 
Ann.im (70). This view is not borne out Icy (he 
arcdiaeological facts, whicdi point definileb’ to the 
Mala\' beninsnla. Ilouexer, the coastal regions 
of that beninsula bear out Ki-atN's main thesis 
ecpialb' well, .as does the coast of Annam. I'lir- 
ther, KI';kn had argued that the original Austro- 
nesians had known iron even before their dis- 
persal. This was I he weakest point in his thesis, 
since the facts he .cddiiced admit also of other in- 
terpretations. It is in c()m[)lcte cont r.adicl iccii to 
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( he airliacological evidence and must be droi)ix.‘d. 

On the basis of finds made al various sites 
with quadrangular adzes in continental South- 
east Asia, I tried to as(Tibe certain types of tools, 
w'ea[>ons, ornanienis and ceramic dec'orativc de- 
signs to what 1 thought was the original Austro- 
nesian culture (71). Howexer, these premature 
attempts did not sufficient 1\- take into account 
the ilifferences between the various 1. ranches of 
the Ouadrangular vXdze cultures of e.islern Asia. 
The ( onclusions arrix ed at must be considered in 
[lart as uncertain and in part as definitelx errom*- 
ous. 

belter founded xvere the attempts to traie cer- 
tain cultural traits, still prevalent among the 
lieoples ot Indonesia, back to the 
Adze culture and to shoxx' that I hex' had alreadx' 
f(jnued part ot the original culture of the Auslro- 
nesiaiis. 'This reters to the planting of ri( e ami 
millet, the special lorni ot reaping knife used for 
liarxesting rice, the brexxing of beer from rice or 
uiilh't, the raising of jiigs, the raising of c.aitle or 
buflaloes lor sacrificial purposes, a certain kind of 
te( hni(iue for producing potterx', the nianuf.u't ure 
of bark-cloth, the rect.mgular house standing on 
[)iles, (he custom of head-hunt ing, the custom of 
erecting megalithic' monuments as memorials of 
sacrificial feasts or as memorials to the dead, iind 
.1 special st x le of .'irl (72). 

Lxeii more significant were (he results ( oiu ern- 
ing the origin of the outrigger, (hat device xvhicli 
enabled the Aust rouesi.ui peoples to s|irea<l not 
only over the xvhole of Indonesi.i. but as f.ir as 
Madagascar in the West and basti'r Island in the 
Kast. boats xvith a iirimitixe kind of outriggi'rs 
made ot liamlxio are still in ust* on m;m\' rixersof 
burma and h'reiu'h Indo C'hina. The most primi- 
Live forms are loiind on the Shxxeli in the North- 
ern Shan .States and on the middle Mekhong and 
its tributaries in French Laos, thus |>re(iselx in 
that region xvhere, ;is .archaeological ex idem e in- 
dicates, the ancestors of the Aust ronesians had 
lived liefore they migrated soulhxvard to the 
Malay beninsul.i. From this I concluded (hat 
the river boat xvith ])rimitive bamboo outriggers 
had been in use among the am'eslors of the y\us- 
t ronesians xvhen they still lived in the interior of 
the mairdand and that xvhen, in the course of 
their southxvard movement, they reached the 
x'oast, they developed it (ill it becatne (he efficient 
craft xvhich carried them to the farthest islands of 
Indonesia and ox er the Indi.in and I’aeific Oceatis 
(72). Recently, Jamics HoKNia.i. came to similar 
conclusions, i.c. that the outrigger was derixed 
Irom (he itrimitixe bamboo outriggers of river 
l)oats in the interior of Further India (74). 

On the basis of potsherds with imprints of (e.\- 
tiles xvhich had lieen found in Java, van dkk 
Hoot’ concluded (hat the neolithic IndoiU'sians 
were familiar xvith the art of xveaving (75). Iloxv- 
ever, there is as yet no i)roof (hat the sherds in 
(piestion date really from the neolithic, and not 
from a later period, and 1 consider it still prolia- 
l>le that the original Aust ronesians, at (he time of 
their immigration in the Archii)elago, used solely 
bark-cloth. 

Although the Quadrangular Adze culture was 
by far the most imjtortant among (he full neo- 
lithic cultures of Indonesia, it xvas not the only 
one. The presence of another cult ure is indicat ed 
by axes or adzes of oval or lentoid cross-section 
and xvith more or less i)ointcd or rounded necks. 
On the mainland of Asia, such axes are character- 
istic of the Neolithic of India. They are also 


found irt burm.a and Ghin.i, xvhere they prol)ably 
represent an e.'irly i>hase of the full Neolithic, 
preceding t he introduction of t he x arious branches 
of the Qu.'idrangiilar Adze cultures. The .same is 
the casein Japan, h'ormos.i ;ind the Fl)ilip[)’nes. 
In [)rac(icallx' (he xvhole ol New (iuinea and 
Melanesia .axes ol (his kind are or at le.ist xvere 
recently still in use. In Indonesi.a thex' have been 
found in Romeo (i ic;. 41), .North ('elcl)es, in the 



FiOCKK tl.- -SlONK AX, Hou- 
KKO. (/ty (iiurUiv of tlu* Klluu)- 
yraphical Musoiiin. I .cylL'ii. ) 

Moluccas, in Leti ami T.inimbar, further in a 
limited area on the Kast (.'oast of .‘''Umatra. 

by reason of (he similaritx’ of these prehistoric 
axes from Indonesia xvith the recent ones from 
Nexv Guinea and Melanesia, van .Stivin ('Aia.iiN- 
I'Ki.s and VAN I)|;r IIooi* have design.'ited the 
respective neolithic culture of Indonesia as 
“ I’aiJUa-Neolit hicum.” 'I'his is a rather un- 
fortunate term, as xve haxe no proof whalcxer, 
that the culture in (piestion xx.is actiiallx' intro- 
duced liy Fapuans. The term “ Round-Ax Cul- 
ture,” xvhich I proposed, seems less cont rox ersial. 
Since traces of this culture are alisent Irom Java 
and the larger part of Sumatr.i, and .also ex- 
tremely rare in the Malax' I’eninsula, it seems 
prolalble that it n'ached borneo .ind eastern 
Indonesia from China or J.ap.m lix xx.ix ol For- 
mosa and the Philippines. Whether the presence 
of “round axes” on the Ivasl Coast of Sumatra is 
tiue to an ancient migration from borneo, or 
whether they represent traces of a separate 
branch of this cultural groiq) xvhich max have 
drifted southxvard from burma, cannot yet be 
determined (76). 

Another neolithic group, the existence of xvhich 
VAN Stkin Callknfi:ls and the author xvere aide 
to establish, is so far knoxvn onlx- from North and 
West Central Celebes and from Northeast bor- 
neo, although it is proliable that future research 
may reveal a xvider distribution. It is character- 
izeeJ b)' tanged or shouldered adzes (fig. 36A) and 
by quadrangular adzes. In some of the latter, 
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the back part of the upper side has been removed, 
thereby making the butt-end thinner and produc- 
ing on the upper side a step which facilitated the 
hafting (fic. 42). This Tanged and Stepped 
Adze Culture is realh- a highU specialized branch 
of the Quadrangular Adze ('ultiire group which 
had assimilated elements of an earlier, still half 
mesolithic culture. It is closely related to the 
Late Neolithic of the South ('hina coastal regions 
around Hongkong and was obviously introduced 
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in Indonesia by wa\ of the Philip))ines, where it 
is strongls represented. On the other hand, the 
tanged and stepped adzi^s of I'Last IV)l\nesia are 
ver\- similar t(j (hose ol .South ('hijja, the Philip- 
l)ines, Borneo and Celebes, thereby indicating 
that it is in these regions that we ha\e to look for 
the parent cult tire, or rat her, for one of t he parent 
cultures of that of eastern Pob iiesia (77), 

h'rom the above, it will be ( lear that in spite of 
the lack of e.xt avations, some progress in our 
knowledge of the Neolithic of Indonesia had been 
made during the fifteen \ ears between 1926, the 
year of v.\N Stein Cai.i.enfei.s’ and the author’s 
first systematic studies on the .subject, and the 
beginning of the war in the Far Fiast. On the 
basis of the geographical <listribut ion of \’arious 
stone tool t\ jres and of their comparison with the 
stone tools of other vXsialic and of Oceanian re- 
gions, it has proved )K)ssible to discern several 
culture groups of the full Neolithic, to determine 


the regions from where they had entered Indone- 
sia, to obtain a limited idea of their character and 
at least some indications about their chronology, 
and to establish a link between one of these neo- 
lithic cultures and the most imixirtant ethnic and 
linguistic group of Indonesia. We should, how- 
ever, be aware of the fact that so far only the 
merest outlines of the cultural histor\' of Indo- 
nesia during the Neolithic Period ha\'e been re- 
covered. An enormous task awaits here the pre- 
historians of the future, a task the more impor- 
tant, in view of the fact that the living cultures of 
Indonesia are to a very large extent still based on 
the foundations laid during the Neolithic, In 
order to accomplish this, b\ .ar more systematic 
and extensive e.xca vat ions w 11 have to be under- 
taken. than h.i\'e been carried out in (he j)asl. 

Research on the “Bronze Age” of Indonesia: 

ICven less is known about the end of the full 
Neolithic than about its beginnings. 'The ques 
tion has so lar, in fact, not lieen a[)p)roached, e\’ei) 
len(ati\'el> . W'e may assume that, as in luirope, 
the .Near Ivast, China and Indo-China, (he pro- 
duction and use of stone tools continued through 
a large j)art. probabl\ e\en through the whole of 
the “Bronze Age." In remote and isolated re- 
gions it may ha\e Lasted far into “historic" 
times. Thus, the inhabitants of the small isl.and 
of I'higanooff the .Southwest coast of Sumatra are 
.said to ha\’e used stone .adzes for bo, a! building as 
late as 1770 a.d. (78). It is, therefore, ()ossible. 
and e\a‘n prolrable, that a considerable numlier 
ol stone tools ol neolithic ch.aracter dale from 
|)eriods when the knowledge and use of met.als 
ha<l long since lieen introdiaed in the Archipel 
ago. 

Bronze lelts Irom C elebes and the Moluccas 
had .already been described, and some of them 
reproduced in excellent illustrations, by C. IC. 
Kf.Mi’im s (wo hundred and fifty years ago (79| 
.Almost two ('enturies went by till prehistorii 
bronze tools from Indonesia again received some 
attention. In 1882, Woksa.mc ob.served (hat a 
(iilture using bronze had existed in the Malay 
.Anhipelago. lie assumed correctly that it had 
l)een introduced from tlu' mainl.md ol .Southeast 
.Asia. .Moreover, he reprodiKaal Kemi'iiii^s’ il- 
lustrations of bronze cells .and one of the Java- 
nese hallltard-like Ijronze wea|)ons ol (he Leyden 
Museum (80). In 1902, Mi:yi:h and Kicini'.k 
summarized the littU' that was kiunvii .about an 
Indonesian Bronze Age (81 ). My own summarv, 
twenty years later, showed that with one excep- 
tion onI\, lliat of the bronze driiins, no jtrogress 
had yet been made in our knowledge of the sub- 
ject (82). Previfjiislv, there had been no indica- 
tion whatever of their age. However, in 1918, 
H. Pakmentiek had proved (hat some of the 
motives to be found on (he drums occurred also 
on brorize axes and bronze weapions from Indo- 
('hina (8.1). His work indicaletl the probability 
of at least the older bronze drums of Indo-C'hina 
and Indonesia dating from the same period as the 
bronze (ells .and bronze weapons found in these 
areas. 

'Pile great advance in our knowledge of the 
Bronze Age of Indonesi.a came in 1929, when 
Victor Goi.ochkw published his article on the 
Bronze Age of Tonkin and North Ann, am and on 
the first excavations carried out at Dong.son in 
North Annam (84). Not only were bronze firums 
actually found at Doiigson together with bronze 
tools and weapons, bill it bei'.ime clear immedi- 
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ately that a close relalionshij) existed lielween 
the Bronze Aj^e cidtures oi Indonesia and of 
French Indo-('hina. A few years later, van di-k 
Moor was able to show that some of the daj^j^ers, 
helmets and drums, rei)resenled on prehistoric 
stone sculiJtures of the Pasemah ret^ion in South 
Sumatra, corrcsiiond to those of the Bronze Aije 
of French Indo-China ((S5). 

B\- reascai of all this I iao|X)sed to use the term 


\ ielded onl\' a few scraps of bronze, l)Ut no' com- 
plete bronze tools, no “ l^ronzc A^^e” site has as 
\et been ex<'a\ated in Indonesia. Second, we do 
not even know whether a pure Bronze Age, i.c. an 
age which knew the use of bronze, but not that of 
iron, e\'er existed in Imlonesia. In the gra\’es of 
l)ongson in North .'\nnam, a few iron weapons 
were found together with ;i by far larger number 
of tools and weapons of bronze .and stone. But 
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of Dongson Culture lor the whole oi the Bronze 
-Age culture of Further India and Indonesia, in 
I he same sense as \s e spe.ak f)t a llallstail Culture 
or .a Fa rCMU? Culture, since Dongson was the 
first site where the r(‘s()cctive culture had been 
ret'ognized as a more or less cttmplele unit (86). 
However, we shouhl keep in mind that the term 
suggested is only a i>rovisional one and that sub- 
.sef|uent research ni.a\ induce us to restrict its use 
to a considt'rable extent. Not onl\ is it pttssible 
that there exist e<l stwcral distinct, though inter- 
related, Bronze Age ( ult tires in Further India and 
Indonesia, but it becomes im reasingly clear that 
during the iveriod in tpiestion, Indonesia was 
aifectc'd mat onl\ b\ influences from IndoA'hina, 
but also !)>• more diret l contacts with China. 

During recent decades the number ol Bronze 
•Age objects in the collections of the Batavia 
Aluseum has increased manifold. Thev' come 
Irom the most diverse regions ol the Archipelago, 
ranging from .Sumatra in the West to New ( luine.i 
in the F.ist. Asa result, v,\n .SriaN ('ai.i.i-.nfI'.i.s, 
and above all van DKR Iloor, were able to give 
a much fuller v iew of the Indonesian Bronze Age 
than had been ]>reviouslv possible (87). I wo 
Iioints should, however, be kept in mind, hirst, 
.ipart from stone cist graves in Sumatra which 


these iron weapons oliviously date Irom the very 
end of the Dongson (hilture period. An iron 
lance head was found in a stone cist gnive in 
Sumatra (88). However, since it is jiossible that 
the use of such graves continued in Sumatra into 
the historic period, as was indeed the ca.se in 
Java, this mav not nuxin verv much. 

In ( hina iron was known, though little used, 
during the Fate Clum ])eriod. j.c. since about the 
7th century n.c. Therefore it is |)ossible, al- 
though in mvopinion tun verv prob.ible, that the 
knowledge and use of lironze and iron mav have 
been introduced in Imlonesia at the same time, as 
V.VN in^R Hoot* assumes (86). It isonlv with this 
re.striction that we ma\' speak ol ;i Bronze .Age in 
Indonesia. It seems a<lv isable to use, [)rov isiou- 
allv at least, the term Dongson ('ulture, leaving 
the (piestion o|>en, whether this ( ulture knew 
iron from the very licginning or whether the use 
of iron was introduced onlv during its fin.d jih.ases. 

.As is the case in h urt her liulia, lironze sock- 
eted cells form bv far the most numerous and 
nu^st ('hara('t(“risl ic class ol objects ol the Indo- 
nesian Dongson ( ulture (no. 48) (6t)|. No flat 
bronze or copper celt has ever been lound. 4'hc 
socketed (elt indic.ites t learlv’ the origin of the 
culture. It is not known in the Near Fast nor in 
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: '< orijrinatcd in Kurope 

iml, by way of Siberia, spread to China from 
jvhere it eventually replied bbirther India anrl 
Indonesia. As I have pointed out, even orna- 
ments rhararterisdr of Siberian and h:ast l-'u 
ropean socketed celts are found on celts from [ v i 
and Celelies (91,. (),her bron/.e object.s oom- 

Ifriatt’rr r’ <eremonial weapons, 

lidb duoraled ceremomal ..xcs from the island 

I P.. 44), lish hooks Irom Java and Celebes 
Iroize imitation of a basket with s,>iral .lesiens 
from ( entral Sumatra, an armor ,)late for Hie 
[protection ol the arm. also from ('entral Sumatra. 
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joritv IS much xamnuer and the production of 

w^r ‘"‘I" 

immis f brorue drums or fnia- 



Apart lr„ni |Mrr<ly or.ui.ieiilal patterns, some 

S t b r""" "ainralislic or 

■ >n/til rcpresoiiiaticms ol lioiiso.s lioats cle 
lf•■"ly"p.r.s. ,leer. horses, peaoooks, ' h,' kA and 

tcstivals, Kio.ips ol men wearing laree feather 
hea. -dresses, eto. One tlru.n, front^Sanslm 
shotts a man on horsp-liaok and men wearing 





Zs h I ' Itronze arm ami ankle 

nntts hate hcen a,s,Til,ed to the llronze .Age (<)li 
lliis IS probably m part eorreet, but we have no 

(TfluV' ‘-ertainty, and some 

I them may ready belon.yr to mneh later |)m-iuds 

Jc va but, as VAN Sthin ( ai.lknkkls has pointed 
ihl’ 's doubtful and it is possible that 

they date from the Hindu iicriod (94) 

I he mast interesting class of objects of the 
DmiKson (ailture are no doul,t the Iwon/.e drums 
As mentumed.a H)ve (pp. 129 and IdO), they had 
already received a considerable amount of atten- 
tion during the last quarter of (he 19ih and the 
tarly years of (his century’. In recent years the 

hThvT tl ■'' collections of the 

ir I p^jtii^eiim has multiplied. The cataloyiie 

which^ek! lile rV sperimens (,f 

wMich detailed descriptions are given (95). This 

does not include the mokos or bronze drums of 
hour-glass shape from Alor, some of which seen, 
to go back to the Bronze Age, although (he ma- 
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( hmese or I'artar cost nines (fk.. 40). I hiis the 
< rums furnish valuable information about’ life 

The re i"''‘ Dongson Period. 

I he religious sigmhcance of some of the scenes 
represented and their connedion with the lielief 
ft af er death have been disi ussed l,v Coi.ou- 

^ Nma h'. M. 

analysis of the 

cltsigns on the drum of Salajar (98) 

^uiie of (he drums are very large, the largest, 
at at luljeng m Bah. being 0 feel high and 
i aMi^. , ,,, f , , ^ miniature 

bronze drum from Java, only about three inches 
high was no doubt mlended to serve as a sepul- 
in 1 gitt a;ul corresponds to similar small models 

(lOO)?"’" " 

Both the (echni(,ue A cire perdue and the cast- 
uu,- known and practiced (101). 

miniature drum just mentioned was 
cast m the cire perdue process, the large drums 
were aUvay s cast m moulds. A stone mould for 
I his purpose has been found in Bali (102). It 
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proves (hat at least some of (he drums had been 
[irodured in place. However, the drums from 
Salajar and the Kai Islands, which show ele- 
phants, tigers and peacocks, none of which oc- 
cur ill eastern Indonesia, must ha\e been i/n- 
ported either from the western p.irt of the Archi- 
pelago or from (he Asiatic mainland. One ol (he 
drums from Sangean. with llgures ol men in 
Chine.se or Tartar dress, was jarobably imported 
from 'bon kin or North .Annam (Fic.. 46). 

A subject which had h)ng puzzled ethnologists 
and archaeologists was that of ancient glass beads 
in Indonesia and .New (iiiinea. In 'I'imorand the 
surrounding islands a certain kind of yellow or 
orange colored glass beads is highly priced and 
thought to be of supernatural origin. Some are 
imported from South Sumatra, while others 
come from (he island of Flon's, where thev are 
dug from the ground. .As earl\- as 1806 these 
muti .salah, as the\- are calle<l, were made the sub- 
ject of a detailed and scholarlv s(ud\ l)v (i. P. 
RorFF.\KR (lO.H. He came to the conclusion, 
understandable in his time, but, as subsc(|uent 
research has shown, comphaeK erroneous, that 
the\' had been imported b\' the l‘oringuese after 
1550 ,\.i). In the northern part of Dutch New 
Guinea. anti(iue glass Ireads are highly priced and 
used as riirrencx', I n t he same region, t here occur 
ancient glass arm rings which are considered ver\ 
precious. \ an di:r .Sandk came to the conclu- 
sion that these gla.ss ol>jects had been imported 
(rom China in ancient times (104). There is a 
fair pos,sihilit\’ that the\ date from the same pe- 
riod as the bronze celts which van' dkr .Sa.ndk 
found on bake Sentani, \ an di-.r I loot’ ob.serves 
that in the Philippines glass rings similar to those 
from New (itiinea belong to the bronze .Age cid- 
ture (105). 'I'he same high esteem for anticjue 
glass Ijcads as among (Ik; I’iniorese .im 1 P apuas is 
found among man\’ of (lie inlaml tribes of Borneo 
( 1 () 6 >. 

'The remarkable similarilx’ of some anti<|ue 
beads from Borneo with F-uropean ones d;iting 
from Roman times, had already been jtointed out 
b>- Nii:i u (107). As a result of an in- 

vesiigalion on glass beads I rom .Sarawak, Bi;cK 
came to (h<; com lusion that some of them may be 
of ( Ireek or earh Roman origin, dating perhaps 
Irom the 4(h or ,kd centur\ ii.c. (108). Definite 
jiroot that at least a large number ot the<inti<pie 
glass beads which u.sed to be exported from .South 
Sumatra to Borneo and rimor, date from the 
Dongson period, caim; when van di;k Hooi’exca- 
^'ated great (pJantities of suc h lieads in two stone 
cists at 4'egoerwangi in (he Pasemah region of 
South Sumatra (10‘b. The interesting prolilem 
of the introduction of glass in Indonesia in pre- 
historic times and the (picstion whether beads of 
.Mediterranean origin re.n hed the Ar( hi[)elago 
l)\ wa\ ol Central Asia and China, or b\' overseas 
trade from Araliia or India, awaits further elm i- 
dation. 

I’he Batavia Museum pos.sesses large numbers 
ot ancient lieads, not onK of glass, but also of 
carnelian or other kinds of stone (1 10). In most 
cases, their dates cantiot be ascertained. \’an 
I)i:r Hoot’ thinks that some of the stone beads 
ma\' be ol neolithic origin, but of this there is as 
yet no [iroof (111), 

The chronolog\ of the Dongson C ulture has 
formed the suliject of various studies. By reason 
of a few Chinese olijects of bate Han type, and 
above all of ('hinese coins of the first ijuarter of 
the first cen(ur\ a.d. which had been found at 


Dongson, Goi.ocnKW (onsidered the date of the 
cemetery there to be about 50 a.d. (1 12). How- 
ever. as miniature rejilicas of lironze drums had 
lieen found in (he graves of Dongson, I observed 
(hat the large drums must have been known and 
u.sed for a considerable time, jirolxiblv for centu 
ries, before small models for ourely funeral pur- 
po.ses were prod lice. 1 (lid). Moreover, 1 pointed 
out (hat the decorative designs lound on Dongson 
bronzes li.ave verv little in common with C'hine.se 
ones of the flan period, but are oliviouslv related 
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to (he bate Chou style of China, brom this I 
concluded that (he Dong.soii Culture could not 
have originated later than about dOO n.c., and 
(hat an even earlier origin was prolialde (114). 
At (he same time van Si i'aN Cai.i.knfki.s, basing 
his argument, as 1 had done, on the presence ol 
funeral models of bronze drums in the Dongson 
graves, came to the conclusion t hat t he finds Irom 
Dong.son belong to the verv end of (he cultural 
period in <|uestion. He thought that the Dong- 
son Culture had originated in Indo-China around 
500 u.c. and from there had sfiread to Indonesia 
around .400 b.c. (115). 

I had alreadv' drawn attention to the relations 
exi,sting between the decorative designs of bronze 
objects from Dongson and from Indo-China and 
Indonesia in general, and those ol the Hallstatt 
C'ulture of Furope and of (he ICirlv Iron Age ol 
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('aucasia (116). A subsequent more systematic 
stud>- yieklecl the following results. 

The (lecorati\e (lesions found on bronzes of the 
nongson Culture in Indo-China as well as in 
Indonesia, double s|)irals, circles linked b\- tan- 
gents (kk.. 44), meanderlike patterns, etc., are 
of western origin and < lo.seh’ related to, and in- 
deed in man\' cases identical with, those of the 
llallstatt Culture ot Kiiroi)e, the Thraco-C.'irn- 
jiierian ('ulture ol the lower Danubian regions 
and South Russia, and the Karly Iron Age of 
('aucasia. All these cultures were interrelated, 
and flourished side b\ side until the Cimmerians 
were driven Irom .South Russia b> the Siythians 
.iround 700 H.t . The numerous t\ pes of wea|)- 
oiis, tools, ornaments and decoral i\e designs of 
I l.illstat t iau, 'rhr.ico-Cimmeriaii and (.'aucasian 
afliliatioii which .are found in the Late Chou and 
Dongson Cultures of (diina and Indo-t'hina must 
therefore ha\'e been brought to Hast Asia l»\ 
western invaders who had left their homelands 
before the .Sevthian con<iuest of South Russia, 
/.e. .it the latest during t he 8( h cent urv u.( . h is 
highlv i)rob.able that the barb.iri.an Irilies who in 
771 Jt.c. destroved the Western ( hou Kingilom 
lielonged to this same ethnic wave. In Cliina, 
the decorat iva- ilesigns ot western origin were 
immcdiateb ani.algiimated with indigenous ones, 
therebv originating the l.ate C'hoii st \ le of art. 
On the contrarx, the decorative designs of the 
Dongson Culture i)erpetuate the western forms 
.tlniosl uu( hanged. Lrotu this we ma\' infer that 
one stri*am of western invaders had luanched off 
at the western confines ol ('hina and went di- 
rect Iv southward to Yunnan and lnde)-China, 
where their inllueuce created the Dongson ('uL 
ture, probaldv during the 8th and 7th centuries 
n.c. dl7). 

Ol course, this gives us onlv a terminus post 
qiieiii lor the spread ol t h<‘ I )ongsoti (Tilt lire to 
Indonesiii, We still do not know when this cul- 
1 lire act iiallv reached the Archipelago. However, 
v\e can confidently sav that this cannot have 
taken place earlier than about 600 n.c. and not 
later than some time during the second half of 
I he first millennium u.c. 

In his last pajter on the subject, published the 
same year as mv own results quoted above, v.an 
Sti'.in C.xt.tJM- iiLs commented on the various 
ivpes of ornament occurring on l)ronze drums, 
lie concluded bv saving that he was inclined 
tentalivelv to set the date of the Indo-Chinese 
bronze Age in which the oldest Iv pe of ornament 
occurs at 600 to 500 h.c., and the later pha.se 
\vith more degenerate ornament, which spread 
.ilso to the .South, i.c. to Indonesia, at about 400 
t() 500 u.c. (118). rhus, as had happened .so 
olten in the course of our work, my late friend 
and I had come independently and at the same 
time to almost identical conclu.sion.s. 

I have repcatedlv expressed the opinion that 
the Dongson CTilture was introduced in Indo- 
nesia by the \Tie peoples, the ancestors cjf the 
present da> .‘\nnamitcs, who at that time lived in 
North Annam. 4'onkin and the adjacent parts of 
coastal China. Moreover, 1 thought, and still 
think, that the introduction of (his culture in the 
Archipelago was not due to large scale ethnic 
migrations, but rather to small groiqis of mer- 
chants and colonists who gradually became ab- 
.sorlied into the local ])c)pulation, much the same 
as the Hindu colonists of the sul)sequent period 
(119). Van okk Hoot’ is of the opinion that the 
introduction of the Dongson Culture in (he 


islands was due to a “second Indonesian immi- 
gration,” the first one having taken jilace during 
the Neolithic (120). both views are not neces.sar- 
ily contradictorv , since the soul hern neighbors of 
the Vue in the ccjastlands of Annam were the 
Cham, a people with Indonesian, or at least half 
Indonesian, language. It is quite possible (hat 
both Vue and ('ham took part in (he colonial 
movement in ciuestion. In addition to this, it is 
possible that another wave of bronze Age cmlture 
may have reached the Archipelago from \'unnan 
bv' w.'iv ol Siam or burma. 

Early Chinese Contacts: In 19.L4 1 had 
]K)inted out stylistic simil.irit ies between some of 
the [irehistoric stone sculptures ot ilu* Rasemah 
region in South .Sumatra and those standing at 
the tomb of (he ('hinese Cieneral Ht’o Iv’ir-i’iNc, 
in .Shensi ivrovince, erected in 117 u.c. This 
seemed to indicate more or less direct contacts 
with ('hina, to be dated probablv in the 2ncl or 
1st centuries u.c. (121 ). .Since the article cjiioted 
al)ove was jiublished, ( hinc'se objects cd the Han 
period have act uallv been found in Indonesia. 

A considerable number of (.'hinese sepulc hral 
potterv vessels of (he Han [leriocl were excavated 
in .Sumatra, Java and borneo, one of them, from 
.Sumatra, bearing an insc ription dating it 45 B.c. 
h'roni the.se finds, dk Ki.inics inferred, no doubt 
correct Iv, that Chinese colonists c^r mercTants 
must have lived in Indonesia as early as the Han 
period (122). The date of the Sumatra vessel 
agrees with the stviistic' ariilialions of Rasemah 
stone sculid tires referred to in the preceding 
paragraph. Also there comes from .Sumatra a 
i)owl with engraved designs of persons in (Tiinese 
dress and of horses in Han stvle. It is supposed 
to have been made either locally or in Further 
India, in imitation of ('hine.se ves.sels (12.C. 

A ( hinese bronze dagger-ax (ko) is said to c'ome 
from .Sumatra and anothc-r one from Java (124). 
From .Sumatra, too, come two bronze axes ot 
tviiical ('hinese form with cjuadrangular sockets 
(125). To this mav' be added one of the drums 
from .Sangean. As mentioned above', it shows 
men wearing Chinese or 'Tartar dress. On one of 
its panels there is a representation ot a man on 
horseback. In front of the horse stands a war- 
rior, again dressed in the long 'Tartar coat, and 
armed with one of tho.se long and thin iron swiyds 
which during the Late (Tiou and Han periods 
were used in China side bv side with short bronze 
swords (kio. 46) (126). 'The warrior wears a hel- 
met with two project ions on the to|), reminiscent 
of the helmet of one of the stone sculptures ol 
Rasemah (127). 

Taking all this into account, one mav come to 
the c'onclusion that direct Chinese iniluence in 
Indonesia goes liack at least to the ICarlv’ Han 
period, that is, at the very late.st to the 1st cen- 
tury H.c. Henvever, the ornamental designs of 
the Dayak tribes of borneo and of (he Ngada of 
Flores are so closely related to Chinese designs ot 
the Late Chou period that one can hardlv avoid 
the inference that Chinese contacts started at 
least as earlv as the beginning of t he t hire! cent ury 
H.C., and I i:ssibly earlier. 'The subject has great 
hi.storical signiTcance, but has so far not been 
syst emat icallv inv tsl igated. 

Iron Age: - As stated above, iron .seems to 
have Tieen alreadv’ known and used during the 
l^eriod of the Dongson ('ulture, at least during its 
final phases, and possiblv even from its very be- 



VON HKiM;-(iKLi)i';R.\: Prehistoric Research in the Netherlands Indies 


\4i< 


ginnings. It is ])ro]>al)h‘ that its general use 
started only after the estal)lishnient of the hrst 
Hindu colonies in the Archipelago (first or second 
century a.I).?). However, it spread more rapidh' 
than Hindu culture, and since many tribes in 
remote islands and in the interior of llorneo and 
Celebes remained outside organized Hindu or 
Mohammedan rule and some of them continued 
to live under “prehistoric” conditions as late as 
the beginning of this ('entury, we may well speak 
of a jirehistoric Iron Age. So far, ver\’ little is 
known alout lids full Iron Age. 

V'an dfk Hoot* exc.av.ited a few stone cist 
graves in the (joenoeng Kidoel in the region of 
Wanasari, Central Java. The\' contained iron 
tools, potsherds, glass beads, bronze ornaments 
and fragments of te.xtiles (128). \'an dek Hoof 
found no indiiation of the age of the graves, save 
that the large number of iron tools, the character 
of (he glass lieads and the comi)osition of the 
bronze, which contained no lead and therefore is 
quite different from that of Dongson bronzes, 
show that the\' must lie of later date than (he 
stone cist gra\'es of Pasemah. 'Fhex’ ma>' be 
tcntati\'ely ascribed to (he first centuries of the 
1st millennium a.d. 

Iron objects, potsherds and glass beads were 
found also by van Hkkkkkkn and Wii.i.kms in 
some rnegalithic graves in the ea.sternmost part 
of Ja\a (1^^)- A few sherds of Chinese glazed 
potter\' of the 9(h centur\' indicated that at least 
one of these graves had still been in use at a time 
when Hindu culture was alrea<ly firmly estab- 
lished a little further to the West (180). 

Urn Burials: Thesulqcct of cemeteries with 
urn burials, found in various parts of Celebes 
and on the island of Soeml a, is still an archaeo- 
logical puzzle. .So far, nothing definite is known 
concerning their dale and cultural significance. 
Wii.i.KMs excavated one of these cemeteries in 
Central C.'elelres, but found no artifacts of an>' 
kind in or near (he urns and no indication of (he 
latter’s age (181). Kkt vrihought therustomof 
burying the dead in urns had been introduced by 
W'avesof conquerors who had alread)- been Hindu- 
ized and who inva<led Celebes from the South. 
He points out that, according to tradition, urn 
burial was used by (he kings of the Hugis until 
their conversion to Islam (1.^2). In sirite of this, 
I doubt that Kui vr’s interpretation is correct. 

Two urn burials, forming prol>abl\’ |)art of a 
larger cemetery, were discovered at Lesoengliatoe 
in the highlands of .Southwest Sumatra. The 
urns contained two earthenware flasks decorated 
with inci.sed meanders and other designs of 
Bronze Age character (fk,. 47) (l.kV). We may 
infer from this that the burials ])rol’al>ly date 
from the Dongson peiiod, although, in view of the 
survival of Dongson moti\'es, a later dale is not 
quite out of question. 

As mentioned above, van dkk Hoop, by reason 
of a stone adze found in (he urn field of .Meloloon 
Soeml;a, ascribed the latter to the Neolithic 
(184), However, the occasional use of stone 
tools may well haxe continued in the Lesser 
Sunda Islands far into the first millennium A.n, 
The shapes of the smaller vessels found in the 
urns would seem to i)reclu<le a culture of true 
neolithic character. One of the flasks is obvi- 
ously closely related to those from Lesoengbatoe 
in Sumatra. This indicates a date not prior to 
the Dongscjn period. 

Although nothing certain <'an so far be said, it 


would seem probalde that the custom of urn bur- 
ial was introduced from Indo-China during (he 
Dongson period and that it continued in some 
localities well into (he 2nd millennium a.d. 

Studies on Megaliths, Primitive Stone Sculp- 
tures and Rock Graves: - Megalithic monu- 
ments are to be found in many (rarts of Indone- 
sia. They comprise meidiirs, single or in groups, 
dolmen-like structures, stone lienches, stone-cist 
graves, stone jars, stone sarcophaguses, stone 
walls, terraces, cairns, stepped |)\r;imids, stone- 
stairs, stone bathing [ilai'cs, megalithic assembh' 
places, and stone sculpt tires, ratiging from simple 
“statues menhirs” with mere indication of the 
face, and sometimes the genitals, to more or less 
naturalistic figures. .Some of them liate from 
|)rehis(oric times: others are known to h.ave been 
erected in historic periods, while among many 
peoitlcs of Indonesia “megalithic cultitres” are 
still fully alive and megalithic monuments are 
being erected even today, bhe chief centers of 
living megalithic cultures are the islands of Nias, 
I'lores and Soemba, but in a less vigorous form 
the use and erection of megaliths persists in man\ 
other regions of the Archipelago. ICven in Java 
and Bali and among the Minangkaltau .\lal;i\sof 
Sumatra, megalithic monuments are still in use as 
local sanctuaries or for certain ceremonial pur- 
poses. 

While man\ reports were (kwoted to recent 
megaliths and the customs and beliefs cotmected 
with their erection, archaeological ititeresl in 
ancient megalithic monuments set in late and. 
till now, has been <arried on in a rather s))oradic 
way. 'Pile first detailed descrif)tion of prehistoric 
megaliths, the megalithic gra\esof Bondowoso in 
the kesidencN’ Besoeki. Hast Ja\a, was given l/V 
.StkinmI'TZ in 1808 (185). A year later, Koiti.- 
BRi'oc.F. described terraces with meidiirs on the 
Argopoero Mountains of East Ja\a. He thought 
that they were of Hindu ch;iracter and (he re- 
mains of a iihallic sanctuary of Siva (186). This 
erroneous assumption was later corrected b\ 
STian'KkiiKiM, who compared the Argopoero ter- 
raix's with the aims and maraes of Bob iiesia and 
('ame to the coiulusion (hat the\' were ot pre- 
Hindu or, as the time of their erection is not 
known, rather of non-Hindu origin (187). In the 
early part of this centur\ , Krcyt, Kii.ia.vn and 
(ikmAri-.K reported the existc-me of iirehistoric 
“statues menhirs,” stone vats and other mega- 
lithic remains in (Central Celelies; iirehistoric at 
least in the sense that their origin and the time ol 
their erection are not known to the kical popula 
tion (188). 

'Phe first general explanation of the origin ot 
megaliths in Indonesia was propo.sed by J. Mac- 
.Mii.i.AN Brown, who thought that they repre- 
sented traces of the migration of a “('aucasian” 
race which had come from the Mediterranean re- 
gion by way of southern Asia. More comiirehen- 
sive were I‘f.rry’s studies of the megaliths of 
Indonesia, their origin and meaning, pufilished in 
1918 and 1928 (189). Bfrry assumed that the 
custom of erecting megalithic monuments was an 
element of what he called (he “Archaic Civiliza- 
tion,” said to have originated in ancient Egyjit. 
He thought that it had been introduced in Indo- 
nesia, as well as in many other areas, by a .series 
of migrations which had ultimately come from 
Egypt and were undertaken by people in quest of 
metals, esijecially of gold, and also of pearls, said 
to have been considered as magic “givers of life” 
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These ancient nielal workers, who considered 
themselves as havinj^^ descended from the sky- 
world (“Children of I lie vSun”) and who imiiosed 
(heir ride on (he various primidve trilies, hrouj^hl 
wi(h (hem a sun cult, the knowledj^e of agricul- 
ture and of metals, the art of producing ])olishe<l 
stone tools, and many other ehinents of higher 
civilization. 

Since Pi:kry’s com lusions were 1 ased on in- 
sufficient knowledge of the actual facts, and since 
the soundness of Ids methods was highly (|ues- 
(ionable, t he\ met w ith aln.ost univer.sal rejec- 
tion, Ilowe\er, although his main thesis is un- 
acceptable and is, indeed, in comjilete contradic- 
tion to well estaldished an haeological facts, his 
books contain main valual le and stimulating 
observations. It might |>ro\e a worthwhile (ask 
for a future critii, who is loth patient and im- 
liiased, to extricate these valuable sections from 
(he maze of arbitrar\ and pliantaslic interjTcta- 
tions and unfounded assertions in which then' are 
imbedded. 

In PbbS 1 jail lished the results of an investiga 
lion into the forms of monuments and “niega- 
lithic" beliefs and rituals found among pcojiU's in 
.\s.sam. West Burma and Indonesi.i who still 
practiie the erection of stone monuments (140). 

I ('ame to the (onclusion tlial, with ver\- few and 
unim|)ortant exceptions, thi* megaliths are (on- 
nected with special notions concerning life after 
death; that the majority are erect cal in the course 
of riles destined to jirotei t the soul frem the dan- 
gers beliexed to threaten it in the underworld or 
on its wa> there, and to assure eternal life cither 
to till' persons who erect tlu* monuments as their 
own memorials while alive, or to (hose to whom 
the\ are erected after their death: that at the 
same time the megaliths are dest ined to serve as a 
link between the dead and the living and to en- 
able the latter to participate in the wisdom of (he 
dead; that (he\ are thought to perpetuate the 
magic (lualities of the persons who Iiad erected 
them or to whom lhe\ had been erected, thereliy 
furl hering the fertilitv of men, livestock and crops 
and promoting the wealth of future gimerat ions. 
I compared the forms of monuments and the l-c- 
liefs connected with them with similar ones in 
Oceania, (.'entral Asia, India, ancient Palestine 
and Ivuroiie and found that lhe\' were evcr> where 
es.scntially identiial or, at the ver>' least, ilosi'K- 
related, thereby indicating a common origin, 
probaliB somewhere in the Mediterranean re- 
gion. Although the wide distribution of the 
megalithie comiilex was a clear indication of its 
great antiquity, 1 left the question of (he dale of 
its introduction in Indonesia, and in .Southeast 
Asia in general, open, b'urther research con- 
N’inicd me, however, that it must have been 
brought by the .same ethnic wa\e which intro- 
duceil (he neolithic (Juadrangular Adze C'ullure 
(14 1 j. If this proves correct, its first appearance 
in Indonesia would probably have to be dated 
between 2.S00 and 1500 n.c. 

The existence of large stone sculptures on the 
Pasemah plateau of .South Sumatra had been re- 
ported as early as 1850. During the second half 
of the 19th century the\ had liccn seen and de- 
scribed by several visitors to the region. In this 
century, I.. C'. W'kstenknk had published de- 
tailed descriptions and photographs (142). All 
the earlier authors referred to the images as 
works of the Hindu period. It was only the late 
Professor v.\n Ef.kdk who, while passing through 
Pasemah in 1929, expressed (he opinion that they 


might be connecteii with the numerous meidiirs 
ami dolmens found in the same region. The fol- 
lowing year V . I). K. Boscii, head of the Archaeo- 
logical St^r\ ice. \ isited Pasemah and ag;iin called 
attention to (he megalilldc remains he foimd 
there (1 l-T- It was ;it v.w Ki;Rr)i:'s snggi'stion 
that v.w Di'U Hoot’ was sent to Sumatra in 19.H 
with (he ex|>ress (ask to inwstigale the images 
and other nu'galilhic rem.iins ol P.isemah. I he 
book in which v.w Di u Moot* i)ulilishcd the 
results of his rt'search is one of the most im- 
jiortant cont tilail ions to the i)rehistory of 
Indonc.sia. It threw light on a i)eriod until 
(hen practii'alK unknown, re\ealed culture con- 
taits of which we pre\ ioush had hardly the 
faintest idea, and marks an iiiqiortant step for- 
ward in our knowledge ol the megalitliic cultures 
of Indonesia (144). 

In the course <4 his suives of Pasemah and 
neighboring regions, v.w Di K Hoot’ found the 
following classes of monuments: (a) Upright 
stones (menhirs), single or in groups, [h) Dol- 
mens. I'hese had nc)) been used as graves, lint 
were ob\iousl\ memorials similar to those which 
are still lieing erected in Nias and other ishindsof 
the Archipekigo tin<! among the hill tribes of 
A.ssam. (f) .Stone troughs, which had [irobably 
served as receptai les for the skulls of the dead, as 
is still the case in .Nias, id) Slones with a flat 
upper surf<ice in whii h one or more circular hol- 
lows of approximately b inches diameter and 
de|)th had lieen made. 4'lie loi'al poiiulation ('alls 
them lesiing batii, “stone ri('e-mortars.” \b\N 
I)i;k Hoot* thought (hat lhe\' h.id liecn used for 
husking some sort of gr.iin (115). (<) Terrace 

graves. (/) Stone cist graves, (g) A few primi- 
tive stone innigcs, obviously aiu.’estor figures, 
similar in stvle to the wooden ancestor figures 
found among some of the more primit ive I ribes of 
the Archipelago and in New (juinea. (/P A con- 
siderable number of large stone images of a 
strongly dv iiamic, agitated stv Ic; the verv images 
whii'h \V|';sti:n!;nk ;ind other .authors had previ- 
ouslv referred to as nanains ol the Hindu jHaiod. 
I'luw represent warriors with helmets and dag- 
gers, groLigis of (wool three people, men riding on 
elepliantsor biifl.dois (l it.. 48), an eleidiant with 
a warrior on each side, both warriors carrying 
bronze drums on their b.icks, a man fighting an 
elephant, twt.) men fighting a st'rpent, two tigi^rs 
pairing, the tigress clutching with her ton* p;uvs 
the head of a human figure, etc. (/) flat stone 
with the relief of a human figure in the same style 
as the images. 

V.W in;K Hoot' e.xcavated two stone cist graves 
in whii'h he found fragments of bronze orna- 
ments, a gold nail and numerous glass be.ids (see 
above p. 146). On the inner wall of one of the 
graves were remnants of a painting in color, 
showing the iipiier half of a human figure and 
traces of an animal figure, [irobablv a buffalo. 
This painting reveals the same stvle as the 
images. Bv' reason of the bronze drums, helmets 
and daggers represented on the inuiges, V.VN t)i''.K 
Hoof assumed the monuments to be of the same 
date as (he finds from Dongson in North .'\nnain. 

During (he years following van 1)i;k Hoof’s 
investigations, several hitherto unknown monu- 
ments were discovered in the Pasemah region, 
all in the typical dv namic Pasemah style. One of 
the most imiiortant ones is a stone with a relief 
representing (wo men, two buffaloes, a dog and a 
crocodile. The two men larrv one of the well 
known bronze drums. .\ megalithie chamber 
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j^rave \ ielded two paiiiliiigs, a man with a buffalo 
(kk;. 49), and a man with an clcidiant (?) (146). 

SciiNiTCKR reiioried me^alithic monuments 
from various |)arts of Suma'ra. At Sintoeo in 
Minangkabau he found a stone terrace with 
several scats, at Aoer Doeri and other places in 
Central Sumatra stone pillars with lairved capi 
tals and car\cd ornaments which he rij»htlv com- 
{)ared to similar monum.mts loimd on (he Mala\ 


Peninsula. In Kerintji and ui)j)er Djamhi he 
found large “cannon-shaped” [)illar-like stones 
King flat on the ground. Tho.se in Djambi, 
which had pre\ iousl\ been described b\- dk Bom , 
are decorated with meander-like designs, rows of 
concentric ( ircles, probal)l\ correct 1\ interpreted 
!))■ SchniT(;i;k as representations of gongs, and in 
one case a primitive human figure (147). The 
age of these remains is not known, but the\ could 
harfll\ antedate the l>ong,s<Mi Period and proba- 
bl\ are considerabK later. 

In Java various groups of megalithic monu- 
ments and terraces were described by v.\N dkk 
Hoop, van Tkiciit, K. Ada.m and others (148). 
Some among them ma>- g«) back to very early 
times, while others were erecte<l during (he late 
Hindu period. The terraced monument on (he 
Jang Plateau in the Argopoero Mountains, previ- 
ously described by KouLHKi'c.ca-:, was revisite<l 
l)y DK JoNc; (149). 'I'he megalithic graves and 
monuments in the Districts of Mondowoso and 


Djember, Residenc>- Besoeki, Kast Java, were 
investigated, and .some of (he graves excavated 
by DK Haan, van HkkkI':kI',n and Willems. 
The graves consist either of stone sarcophaguses, 
some of (hem adorned with primitive sculptures, 
or .are built of upright slabs and covered with 
huge monoliths. Their contents, as well as ob- 
jects found in a contemporary megalithic em- 
placement, glass beads, stone bark-cloth beaters, 
|)otter\, ornaments of gold and copper 
and. in some cases, a bnv iron tools, 
[)ro\e that at least .some of (he graves 
ami nionuments dale from (he Iron Age 
period. .'\s alread\ slated, the discov- 
er\' of sherds ot glazed Chinese ware in 
one ot the graves proves that it was still 
in use in I he 9i h centuta a.d., although 
il ma\, ofcour.se, ha\e been l>uilt earlier 
(150). The custom of burx ing (he dead 
in stone sarcophagu.ses persisted even 
later. .Some of the latter bear inscrip- 
tions dating them as late as the 14th cen- 
tury (151). d'he Iron Age stone cist 
gras'cs of Cioenoeng Kidoel in (.'entral 
java have alread\ lieen mentioned (see 
p. 148) (152). 

il will be seen that all the stone cist 
graves ami .slal» built graves of South 
Sumatra, Central and Kast Java con- 
tained glass be.'uls and metal, bronze, 
gold, ropper or iron. The same was the 
case in similar graves (hat have been in- 
vestigated in the Malay Peninsula (15vC. 
b'rom these facts we ma>’ infer that the 
us(‘ of such gr;i\('.s was introduced in 
Indonesia not earli(*r than the Dongson 
Period. On t hi; other hand, the disco\'ery 
of a stone cist grave near ('heribon in 
West Ja\a which contained neither metal 
nor gkiss be.ids, but three stone adzes, 
seems to indicate that the ethnic or 
cultural wave in (luestion must have 
reached Jaxa during a relatively earl\' 
phase of the metal ages, when stone, tools 
were still largely u.sed (154). 

Several stone sarco[)haguses have been 
found in Pali (155). Although we have 
no direct evidem e of their age, save 
that one ('ontained a fragment of copper 
or bronze, we may assume that they are 
more or le.ss contem])or;iry with those of 
Kast Java, thus dating fnnn the 1st 
millennium a.d. or, possibK , even later. 

The stone images and stone vats of Central 
('elebes, previously reported In Kkkyt, Kiliaan 
and (iKKrtAtu<;R, were described by Kaidkrn and 
Ravkn (156). In 1952, Kruyt mmle them the 
suljject of a study in which he came to the con- 
clusion (hat they had been made by a people who 
had come from the North, probaliK’ with a 
Bronze Age culture (157). In the same year, 
Madeleine ('olani (Irew attention to the simi- 
larit\ of the stone Nats of ('elebes to tho.se of 
b'rench Laos (158). In 19.(8, Krkyt as well as 
Kakdinrn gave full and \erN^ valuable surveys of 
all the megalithic monuments of ('entral (.'elebes, 
menhirs, stone images, grooved stones, stone 
mortars, stone vats, etc. (159). However, Kak- 
dkrn’s coin lusion that this megalithic culture 
flourished in ('elebes before the buffalo had been 
introduced is open to grave doub.ts. Nor can his 
dictum that “all attempts to fix definitely in 
time these megalithic finds . . . seem to be en- 
tireK’ useless in view of the ver\- limited knowl- 
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edge we have regarding them,” he admitted a<^ 
valid. He seems to ha\ e overlooked M adi-i.kim-. 
Coi.ANi’s work on the stone vats of h'remh Laos 
which defmiteh- gives a ( lue about the age of such 
monuments (160). d'hose of Laos cannot be 
older than the Dongson Period, and, in view of 
the (|uanlitv ol iron tools found in their vicinitv , 
are probably later. 'Fhev ma\ date from the 
first centuries of our era. 

Stone sarcophaguses resting on stone pillars 
decorated with jirimitive sculptures of human 
ligures have been reported from the Apo Kajan 
region in Central Porneo. Their origin is i;n 
known to the present |)oi)ulation (161). 


.An'liipelago, (he area of the vonnger megalilhic 
culture is much more rcstric;e»l and, as 1 thought 
at that time, this culture had completelv' disap- 
[leared Irom present dav life (162). .Subseipient 
research has conviiued me lh.it this lattin as- 
sumption was erroneous and that the vonnger 
megalilhic complex still survives .iniong the 
Palak ol Sumatra ;md in Soemba .and. to a cer- 
tain e.xteni, slronglv mixed with elements ot the 
older lomplex, on tlie island of \'i.is. 

Phis dislinc tion between an older and younger 
megalilhii' culture has since bi'en ado])led by \C\N 
Di'K Hoof, X'KoKi.Ai.f: and Williims (16,v). Fu- 
ture research will iirobalilv show that the migra- 



On the basis ol van DI'.k Hoof’s results in 
South Sumatra and oi metal finds in (he mega- 
lit hie graves of (he .M.dav' Peninsula and of J.iva. 
1 hatl to rev ise mv' chronologv of megalithit' cul 
tures. I ('anie to (he conclusion that we had to 
distinguish ,it least two, and possiblv more, 
megalithic waves which reai'heii Indonesia at 
dilferent times. 'I'he older one (in realitv prol a- 
bly a series ol ethnic and cultural waves) lame iu 
(he neolithic jieriod with the jieoples who intro- 
duced (he quadrangular Adze culture, thus jirob- 
ably between 2500 and 1500 u.c. It introduced 
the custom ot erecting menhirs, single or in 
groujis, dolmens (not used ;is gr.aves), stone seats, 
stone terraces, stone pv ramids, megalithic as- 
sembly iilaces, various tv pesof stone tombs, etc. 
The younger megalithic wave (again prol ably a 
series ot migrations r.ither than a single onct 
came during (he period of (he Hongson ('ulture 
and the Farlv’ Iron Age and introduced the use of 
stone cist graves, dolmen-like slab graves, stone 
sarcophaguses and stone vats. While the older 
megalithic culture spread over wifle regions of 
Indonesia and from there to Oceania, and sur- 
vives even today in manv parts of (he Malav 


lion vv Inch brought t'.ic use ot stoni' v.its lor burial 
puriioses to ('elebes and also to the Pat.ik of 
Sumatra, although more or less contenqioraneous 
with ih.ii which introduced the use of stone cist 
graves, was nevertheless distinct, coming from 
another region .ind bv ililfereni routes. In con- 
tradii tion to Kki y r’s t lu'orii's, 1 consider it prolia- 
ble that stone vatsaiul nrn burials belong to the 
s.imc' culture. I'he stone sarcophaguses of Java 
and Pali mav turn out to be ilue to later intUi- 
ences than the stone cist graves. 

\’an .Sti:in ('Ai.Li;M'ia.s thought that the cus- 
tom ol burial in stone cist graves might have been 
inlrodiued bv the earliest wave of immigration 
Irom .South India. 'The same view was expressed 
bv SrCTTiCKitiavi (161). On the other hand, 1 
had pointed out strong stylistic similarities be- 
tween the Pasemah im.nges and reliefs and Chi- 
nese sculpt ures ol t lu' earlv I Ian |>eriod. .Sincethe 
[laintings on llu' inside* ol some ol ihe stone cist 
and chamber graves ot Pasemah show the same 
St vie as the images and rebels, (here can lie no 
doubt that the graves belong to the same culture 
and date from (he same jieriod as the latter. I 
(herelore suggested that the u.se of stone cist 
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graves and chainhor jjraves initjhl have come t'rorn 
China, where similar i>ra\e forms occur clurin.n 
the Han period (105). \Viij.i>ms, too, admits the 
possihility (hut the mc^’alit hie ^Ta\cs of ICast 
Java miyhf be ot (diinese onJ;in. He even refers 
to local traditions, f'reviouslv reported bv Stion- 
METZ, accordinj,^ to which the graves are indeed 
said to be those ol a mien ( Chinese (166). 

Primitive stone images, in most cases no doubt 
ancestor figitres, are tound in many islands of the 
Archi[)elago. Except where the\ are of (piite 
recent origin, ihtir age can rarelv be determined. 
Some of them mav be remnants (il the neolithic 
Quadrangular Ad/e Culture. Others show some 
affinily with the Pasemah sculptures and mav 
date from the earh- metal ages. Others still re- 
veal slvlistic influences derived from llindu- 
Buddhist art, while a great number have no 
doubt been made during the very last centuries, 
even though their origin mav have l)een forgotten 
by the local population. Iti Nias, in Soemba, 
among the Batak ot .Sumatra and in various 
other islatids and are<is, the art of primitive stone 
sculitlLire is .still more or less alive. It would lead 
too far to go into details. 'I'lierefore, 1 shall con- 
fine mvself to listing a tew of the more recent 
books and articles dealing with the subject, leav- 
ing aside such regions as Nias, Soemba or the 
IVIinahassa, where we .so tar h.ave no means of 
distinguishing between ancient and recent monu- 
ments. 

The stone sculptures of the Batak countrv in 
Sumatra were studied bv S( iimtc.er and aliove 
all by VuuktioEVi'. and Tu iiia.M.vN (167). The 
primitive stone images of Java have long l)ccn 
known and were usually referred to as "Polv- 
nesian images,” a highly itiappropriate term, 
which took no account of the distinction between 
Indonesians and Polynesians (168). They have 
recently been studied by v.w Heeki-kkn, Wie- 
li<;m.s, KootiR, Tit iiEi.MAN and the author (169). 
Ancient stone scul[)tures from the western part 
of Flores were discussed bv \’R()KI..\oe (170). 

Apart from Celebes, where they are still made 
and used by the Sa’dan Toradja, rock-cut cham- 
l)cr graves are known from Java, Sumatra and 
Borneo. Those of .Sumatra have l:)ecn investi- 
gated by VAN Si'Ktx Cai.eenfki.s, Voorhoivvk 
and Tit.HKi.MAN (171). Some contain reliefs or 
wall paintings. Their age has not vet been <le- 
termined. A few may date from the Hindu per- 
iod, while others may be older. A relief of a lard 
near the entrance ot one of those artificial caves 
m the Batak country corresponds stylistically to 
a motif frequent 1\’ found on bronze drums of the 
Dongson culture and on Chinese tiles of the Han 
period (172). 1 hree rock-cut chamber graves 

with ivrimitive .sculptures of human faces over 
their entrances have been discovered in the Apo 
Kajan region of Central Borneo (17.5). 

Although nothing definite can so far be said, it 
seems [^roliable that the use of rock-cut graves 
originated or was introduced during the Ihmgson 
period. 

Survival of Prehistoric Art Styles: In 1929, 
Victor ( loi.otuivw compared the boats repre- 
sented on bronze drums of the Dongsem Culture 
with Dayak paintings representing spirit boats 
and proved their close connection. Moreover, he 
observed the similarity of the double spiral de- 
signs on the drums and other bronzes to those of 
the living arts of the Dayak and Batak (174). 
This suggested a new vvav' of approach to the 


prolflems of the prehistory and ethnology of In- 
donesia. An investigation which I undertook on 
the basis ol this incentive, led to the distinction 
ol two main styles of living primitive art in In- 
donesia, both of which could be linked to pre- 
historic cultures. The first of these styles is 
mainly sculptural and monumental and in its 
original aspect seems to have almost completely 
lacked purelv' ornamental design. The works it 
produced, sometimes in stone, more frecptently in 
wood, consist in ancestor figures or in reliefs, 
cither commemonit ing achievements in war or 
the <-hase or the acconii>lishment of sacrificial 
rites (human heads, heads or horns of bulls, etc.), 
or in magic symbols of fertility and wealth. This 
monumental style could be proved to be that of 
the older megalithic culture, (’onsetiuently, its 
origins must re.ich back into the neolithic period. 

It survives in its pur(‘ form among the mountain 
tribes of Assam, West Burma and North Luzon. 
In Indonesia it occitrs in a relatively i)ure form 
on the island ot Nias, and its traces are si)read far 
over t he Archipelago. Tlu* second stv le is mainly 
ornamental atid delights in bcMUtilul curv ilinear 
designs, doulde spirals, etc. Moreover, it pro- 
duced and still produces paintings rei)resent ing 
mv lhologi<'al scenes or scenes of daily life. The 
close similaritv’ of its ornaTiienls and ])aintings to 
the ornaments and scenes on the ancient bronze 
drums, as well as t(j ornaments on other bronze 
objects of the Dongson Culture, leaves no doubt 
as to the origin of this style. It must have been 
introduced (luring the Bronze Age, i.e. about the 
middle or during the second half of the first 
millennium u.c. This ornamental style of Bronze 
Age origin is found in a particularly vigorous atid 
highly (ieveloi)ed form in the arts of the Dayak 
of Borneo, the Batak and Minangkabauans of 
.Sumatra, the Sa’dan Toradja of Celebes, the 
Ngada of Flores and the natives of Alor and the 
Tanimbar Islands, but there is hardly a region in 
Indonesia where its influence' is mM ret'ognizable. 
This influence extends along the North Coast of 
New Ciuinea as far as the Trobriand Islands and 
has even iienetraled into the .Solomoit Islands 
(17.5). 

Two irntujrtant papers along the same line of 
research were contributed l)y VROKLAtiK and 
.Stkinmann. That of XToklaok deals with the 
connections betw^een the ornamental stvle and 
the second (Metal Age) megalithic culture, while 
.Sticinmann discussed the survival of Dongson 
motives and designs in the textiles of Knx- in 
Southwest Sumatra (176). 

On the basis of investigations which I carried 
on in recent years, but the results of which have 
not yet l)ccn published, I ('ame to the conclusion 
that the ornamental styles of Indonesia are not 
merely of Dongson ('ulture origin, but can be 
traced back to two distinct sources. While the 
Dongson style survives in almost pure form in 
the arts of the Batak, Minangkabauans and 
.Sa'dan Toradjas and in those of Alor and Tanim- 
bar. the art styles of the Davak of Borneo and of 
the Ngada of Flores seem to be derived mainly 
from the Late (diou style of China. Both the 
Dongson and Late Chou styles, which flourished 
at the same time and were in many respects re- 
lated to each other, may have reached Indonesia 
roughly during the same period. 

Not only do the recent art styles of many 
peoples of Indonesia perpetuate styles of art in- 
tnxiuced in prehistoric times, but the latter's 
influence is clearly recognizable also in Javanese 
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buiUlinRS and si ulptiires of I he Hindn-lhiddhist 
period, especially of its final jdiase, when the old 
indigenous snl)s(ralum gained more and more in 
import arice. Kkom and St t ’ itI'; r n 1:1 . m ha\e 
shown that Javanese terraced sanctuaries like 
(hose at Soekoeh, Tjcta, etc., .all datirjg from (he 
14th and 15(h centuries, .are reall\ Mitidnized 
versions of the old meg.alithic type of terraced 
monuments (fk;. 50) (177). In a disiassion of 
the subject I added a few nc'w proofs whicii con- 
firm these two authors’ findings. I also tried to 
link the Jaxanese scimlchral b.athing i)laces of 


tlHO). laistK', 1 tried to show that the Kris 
Madjap.ahit, probabl\ the oldest form of the 
fa\anese kris, had dexadooed from ,1 hromr flag- 
ger (\f>eol the Dongso'i ('ultiirc uhif h h.as been 
lound in 'I'onkin and N’orth Atm.mi (bSl). 

Discovery of the Palaeolithic: 4 lu' di.'^rovery 
of Pleistocem* raca^s and i iiliures in ja\.a b\' C. 
Tl'tR II.WK, Oeia AOORTd, VON KoI:M(.- WAI.I), 
and t heir collaborators opened a completeh new 
ch<aj)ter in t lu* historx ol preliistoric research in 
Indonesia. Until lO.tl the onl\ human remains 
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the 10th .and 11th centuries to certain lorms ol 
fiiegalilhic monuments found among (he moun- 
tain tribes of A.ssani and North Luzon and in the 
island of Nias, bathing phna'S which at the same 
lime serve as memorials to the dead. Further, I 
attempted to demonstrate that the Ilindu- 
Sundanese sculptures of (he 14th century con- 
tained elements derived from the primitive pre- 
llinilu stone ance.stor figures of \Ve.st Java (178). 

Krom, Stpttkkufi.m and others had repeat - 
edl>’ commented on the “Indonesian” character 
ol Fast Javanese art, as contrasted to the classi- 
cal Ilin 111 character of the earlier, ('entral Java- 
nese period, Krom had especially dwelt on the 
similarities of Central, as well as East Javanese 
decorative designs to those of Dayak and Hatak 
art (179). On the basis of my .studies on the 
Ornamental Style of Indonesia and its deriva- 
tion from (he art of the Dongson (ailture, I 
pointed out that it was this style of Bronze Age 
origin which had influenced the Hindu-Buddhist 
art ol ICasI J.ix'a. Moreover, I suggested that 
t he .style of the Javanese VVa>ang puppets and of 
the reliefs on h^ast Javanese temples, so com- 
pletely different from (hat of ( he clas.sical perioil, 
had been influenceil by paintings similar to those 
of the Bataksand Dayaks, paintings which orig- 
inally derive from those of the Dongson Culture 


ol undoubted IMeistofcne age known from (his 
area were the Pilhecafifliropus skull and femur 
from Trinil and a mandible, also attributed to 
PUlu’canthropus, from Kendimg Broeboes. The 
two Wadjak skulls, although considered b> l)i - 
nois as l)eing j)robably of IMcistocene age, could 
not l>e dated with cerlaint\ . Not a single arti- 
fact of the Pleistocene period hail as \el been 
discovered. 

This situation changed r,ulic.ill\ , w hen in 19.11 
and the following years, C. rt:R Ma.vr, non 
Koi-:ni(;s\v.\LI) and OiunvNooK rn found parts of 
eleven human skulls and one tibia in a river ter- 
race of the .Solo Kiver vallc\ near Ngandong in 
('entral Java. The stratum from which these 
remains were e.xcavated dales from (he middle 
part of the Up[)er Pleistocene and is said to lor- 
respond to the 'I'lnnl Interglacial (182). Whereas 
\'.\LLOis and von Koi-NioswAia) ascril)ed the 
Ngandong skulls to a local variant of Neanderthal 
Man, Oi’PENoimi'n pointed out important dilTer- 
ences from the l.ilter, .anil considered Homo solo- 
ensis, as he termed this new human race, as a dis- 
tinct form descended from Pithveanthropus (185). 
His view has l)ccn confirmed In- Wt-aDiiNREiCH, 
who came to the conclusion that “ Homo soloensis 
cannot be placed in the Neanderthal group, but 
reprcvsents a rather more primitive type” and 
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that he is “an enlarged Pithcainthropus (\ |)e on 
(he way to an advanced forni” (184). 

The discover) of Homo soloonsis was followed 
b\' (hat of an infantile skull in a straluin ot (he 
Earl\- Pleisioccne Djelis jx'riod near Modjokerto 
in East Ja\a (185). It is (he skull of a Pithe- 
canthropus ctiild, l)ut on account ot its infantile 
character, it is not i>ossil)lc to determine to which 
of the three Pithecanthropus races or stages, dis- 
tinguished 1)\ WKiOKMoacit, it belongs (186). 
This skull ol Homo modjokertensis ma\ be con- 
sidered as being (he oldest geological!) datable 
human remain hitherto found in Asia. 

In P).18 and Ib.W von KoI'INICswai.d di.scov- 
ered in rapid succession three skulls, a maxilla 
and a mandible of Pithecanthropus, all dating 
from the Middle Pleistocene Trinil period which 
had alread)’ ) ielded Druois’ first Pithecanthropus 
find (187). In PHI, he was able to add the frag- 
ment of a mandible of a giant hominid, whom he 
distinguished as a special form, and termed 
Meganlhropus palaeo-javanu us. Detailed studies 
of these human remains were made by Wkiuhn- 
Kiacii, who (ame to (he t<)nclusi(.)n (hat the) 
represent three races, or rather three stages of 
development, Meganthropus, Pithecanthropus ro- 
bustus and, the furthest developed of the three, 
Pithecanthropus crectus. According to Wi-aDiCN- 
KKK ti, Meganthropus is a descendant of Ciganto- 
pithecus, knouii onh- !))■ three teeth from <'aves in 
South ('hina and in realit) a hominid who should 
be termed more correct I) (Hgantanthropus (188). 

Rectmtl) . new light has also been shed on the 
age of U’adjak man. .A skull of Homo saf.i''ns, 
found at Keilor, near Melltourne in .Australi.a, has 
been saitl to date from the l.ist Interglacial (189). 
.According to WinDK.NKiac it, the skull corresponds 
in the most minute details to the skulls from 
Wadjak (190). .Although the attribution of the 
Keilor skull to the last Interglacial c.annol )et l)e 
accepted as definite, we can hardl) doubt that it 
actuall) dates from the l.ate Pleisloccme, be it 
from the 'I'hird Interglacial or from the b'ourth 
(ilaciation. 4'lns would indicate that in Java, 
too. Wadjak .Man existed during the l.ate Pleis- 
(oc'ene, all hough it is, ol course, possible that he 
,sur\ived into (he early Holocene. 

.SimiiltaneousI) with these discoveries ol pre 
historic races, the outlines of the cultural history 
ot Java during (he Pleistocene |)eriod began 
slowl)- to emcage. The* first artif.icts of Pleisto- 
cene age ever to lx; discovered in the soil cjf In- 
donesia were foumt in the bate Plca.-tocene 
stratum at .Ngandong in the Srdo Ki\er \'alle)', 
which had ) ielded the skulls of Homo .wloeiLsis, 
and in strata cjI the* same geological age at nearb) 
Watoealang. Most conspicucnis among them are 
a kind ot hammers or hoes made frcjiu the antlers 
of a Pleistocene deer, d.vbv Lydekkeri. The)- fur- 
llier compri.se pieces of broken jiipe Ixanes, some 
of which seem to have been intentionally fash- 
ioned tor use: as spatulac or pointed weapons, 
tail stings of ra\s which ma) have .served as dag- 
gers or s[)ear heads, balls of anclesit and a variety 
of stone tools, mostK’ .sc rapers or flakes (nc;. 51 ) 
(191 ). Unfortunately, (he exca\ations were car 
ried out ifi a comi)le(el)’ unsystematic and un- 
scientific manner, right!) c-riticized by v.w Stki.n 
C.Ai,ia..NH'.i..s and others (192). As a result, we 
have so far ncj wa) of telling whether (he fimls 
belong to a single cult ure or to a series of dift'erent 
j)eriocls and cultures, nor whether atiy among 
them, and if so, which, represent the culture of 
Homo soloensis. \ a.\ Stiun C\\i.i.i;nfi:i.s was 


|)robabl)- right in suggesting (hat (hey may come 
from civilizations I ypologicall)’ and chronologi- 
cally far apart (195). 

.A uni(|ue item, a bone spear head with a double 
row of barbs, is said to have been found at Sido- 
redjo in the Solo River valle) in a .stratum dating 
from the very end of the Pleistoc'ene (191). It is 
dec idedl)- later than the Ngandong stratum and 
it was on!) b) error that v.\n Stfin Cai.lfnI' I'XS, 
and on the latter's authorit) also the author, 
.'i.scribed it to .Solo Man with whom it cert.-iinh 
has nothing to do (fic;. 51). 

In 19.U, VON Koi-,Nic,swAt.i) found at .Sangiran 
near Socnikarta in Middle java small flakes, 
blades, points, .sc rapers and c'ores of chalcedony 
or other silicified material “associated with a 
fauna tyitical of the 4'rinil horizon.” Howe\-er, 
he pointed out that these t(X)Is all came trom the 
upper part of the .Middle Pleistocene stratum, 
whereas (he skulls and other remains ot Pithe- 
canthropus discovered at the .same place were all 
found in its lower part. .At first he expressed the 
opinion that (he implements c'oulcl not be a.scribecl 
to Pithecanthropus, as (he) were t) pologic.all) 
too advanced. Subsecjuent 1) , he changed his 
view and considered the ixi.ssibilit) that the 
.Sangiran tools were inclec'd tho.se of Pilhecan- 
thropus (195). 

Tlie attrilnit ion of the Sangiran artilac ts to the 
I'rinil |)eriod was criticized b) rFti.iiARl) Di-: 
CitAKDiN, who .isc'ribed the stratum in which 
the) had been fouml to the bate Pleistocene and 
thought that it was more or less contemporar) 
with the Ngandong huers which had )ielded the 
remains of Homo soloensis llis view was c'on- 
firmed b)- df Ti:kK.\. who, whem he investigated 
the site, lound no stone (cx)ls in the Middle 
Pleistcx'ene stratum, but onlv in the overl) ing 
bate Pleistocene .\o(oi)ocro Beds, B) rcMson ol 
the strat igraphical conclitions, as well as ol their 
t)pologic'al character, i.)i'; Tt-.kKA assignc.xl the 
.Sangiran implemenls and the similar ones which 
he and .Movit s found on the surface near Kar- 
sono in the Solo Ri\er valle) to the bate Pleisto- 
cene and suggested (hat the\' ma)' possibl) be- 
connec ted with Homo .soloensis (196), This is in 
accordance with van StiaN (.'Ai.i.i:Ni'ia.s’ ob- 
.servalion, who remarked that the allegedl) .Mid- 
dle Pleistocene stone tools of .Sangiran are 
“ prac tic al!)' identic.d” in c haracter with those* 
from the bate Pleistocene Ngandong la)ers (197). 

A further stej) forward in our knowledge ol the 
palaeolithic' cultures ol ja\'a came in 19,bS. when 
VON Kc)I':mc,s\vai.I) and Tw(;ki)II'. discovered in 
the surroundings of Patiitan, near I he Semth 
coast of (\‘nt ral Java, large, rough stone tocilscom- 
[uising sc raj>crs, c hoppers and hand-tixes (fic.s. 
52, 5.1) (198). .Since these tools were all lound on 
the surface, their age cannc.)t Aet be determined 
with any degree of certaint) . Ac c orcling tc; von 
Koknioswald’s original view, they Piust have 
been washed out from a stratum not later than 
the Trinil period, i.e. the earlier ])art of the Mid- 
dle Pleistocene, I he age of Pithecanthropus. I .ater, 
he is said to have changed his opinion and to be- 
lieve now that the)' ma)' date from .several ditfer- 
ent geologic al periods (199). 

Prom the ver)’ beginning, von Koi:ni(.s\v.\i.i> 
wished to exclude the possibilit ) t hat t he Pat jitan 
tcjols represent the culture of Pithecanthropus, as 
he thought that the) were tex) advanced in type. 
His conclusion was that a race of men j)hysicall) 
and culturally more developed than Pithecan- 
thropus must have lived side l)\ side with (he lat- 
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Lerin the Middle l^leistorene of Java (200). |{oth 
he and van dkk Hooi* classed the Patjifan cul 
lure as a branch of the (’hellean (201 ). 

Dk Tkkka is iiu'lined to date the Patjiian tools 
ill the late Middle Pleistocene or the early Pate 
Pleistocene (202). \ an Stkin rAi.i.KNVKi.s dis- 
cussed the iMissibilit\ that the\ may flale from 
the Pale Pleistocene Ntrandori^ period and rejire 
sent the culture of IJonu) sol oc lists, an assumption 


Stone tools similar to those from I’aijitan have 
since been found at various places in the vicinits , 
further near Parigi and (lomlion^' in southern 
( entral java, near Soekaboemi in West java and 
near rambanjrsawah in the kesidenc\’ Henkoelen 
in Uest Sumatra (207). Since ail specimens were 
picked up Irom the surface, their ^eoloyrical a^e 
cannot yet be determined. 

Asa result of all thesedisco\ cries, we now have 



• Two lAiei.K.Mlv.NlS 0 |. IIKI KllokN l•ROM .\(;A.\|)0\(. .\.\ll IIAKHI-.I> SI-KA|OII-.AI» !■ RUM 
SIDORKDJO, ( I-NTKAl, J.\V\. I From VA.\ Sll-.I.N' ( 'a I.I.C NM.I.S, 1 ) 


lor which there is, however, so far not the le.ist 
evidence (205). 

The ('hellean character of the Patjitan culture 
was questioned b\ Movit s and in-; 'Pkkka, who 
want to link it rather to the choppiiif'- tool indus- 
tries of South and Past Asia, the Kota 'Pamiian 
c ulture of the Malay Peninsula, the Ainathian of 
Ppper Burma, the Ivarly Soan of Northwest In- 
'lia and the Sinanthropus culture of ('houkoutien 

(204) . 4 he possibility of such connections have 
lieen admitted also 1)\ Tkii.uako dk ('iiardin 

(205) . B\- reason of its suppo.sed geolojjical ajje 
and of its ly[)ological character, Movti^s consid- 
ered it as probable that the culture of Patjiian 
was that of Pithecavt hropus or at least of the lal 
ter's direct descendants: a view adopted also b\ 
HooTON, who thinks that all the chopping toiil 
influslrics of .southern and eastern Asia represent 
the cultures of men of the Filhccanthropus- 
Sinanthropus stage of evolution (206). 


t housands ol stone tools of <lislinctl\ early jialaeo- 
lil hie character, su|)|K)sedly dating from I he .M id- 
dle or the beginning of the Pate Pleistocene. 
They may, perhaps, he produi ts of the induslr\ 
i)i Pithecanthropus All this is, however, still 
(piite uncertain. The sober I rut h is t hat w e have, 
.so far, no proof of their geological age; that we 
even do not know whether the Patjitan tools be- 
long all to a single culture or to a series ai subse- 
quent cultures, a ix)s.sibilit v alreadv admitted In 
VON Koknioswai.I) (208). 

In concluding this chapter, the important prog- 
ress made in recent \ears in the est.iblishmenl 
of the outlines ol the geological slratigraph}- .and 
chronology of java should be mentioned. lOven 
the scant knowledge we have of the chronolog\ 
of palaeolithic cultures in that islatid could never 
have been attaine<l without the help of the fun<la- 
mental geological investigations of von Koi^nios- 
WAi.i), i)|.; Tkkka and other geologists (206). 
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Progress and Organization of Research: A 
comparison of the results of exca vat ions and coin- 
paralive studies listed in this ])ai)er, with (he 
piliahh small knowledge we had of the prehis- 
lory of Indonesia when, little more than twenty 
years ago, I published the first general snrvev of 
the subject (210), will clearl\- show the vast 
strides lorward that luue been made in this held. 
The rapidity of progress, espccialK during the 
decade preceding (he present war, iiia\' lie illus- 
trated by the following facts. 

When 1 pulilisheil an ai'counl of the .Stone Age 
ol Indonesia in 1052, 1 (ouhl not list a single tool 
of Pleistocene age. Three years later, a large 
(plant it y of such tools, belonging to a \ ariety of 
cultures, were known. In 1058, they could al- 
read\’ be counted b\- the thousand. 

When the prehistoric ('ollection of the Patav ian 
Societx was installed as a separate unit ten >'ears 
ago, il ( omprised 1500 items. Py the end of 1050 
their numlier had risen to 5571 and thus had been 
more than trebled (21 1 ). 

In a I )il iliograidn co\'ering the \ ears Irom the 
beginning (5’ 1028 to the middle of 1056, I was 
able to list more than seventy titles of books and 
articles dealing with the* prchislor\ <>f the .Archi- 
pelago (212). 

Under these circumstances it is no wonder that 
the \aiious surve>s of our knowle«lge of the pre 
history of Indonesia, which were i>ublished since 
1026, were usualK' out ol date within a ver\' short 
peri(.)d, .some ci them, in fact, even at (he tinu* of 
thrir publiiation (215). If van di.k llooe’s ex- 
cellent contribution to Staimu.’s “ ( '.eschiedenis 
van Ncderlandsch Indie” and the author’s short 
article, written for the forthcoming edition 
ol Uncyi'lopaedia Pritannica, do not share (he 
fate of those jirevious pajiers, this will be due 
soIeK to the interruiK ion ol research Iw the war 
(2M). 

During the fifteen \ears preceding tin* jajia- 
nese in\asion, comparati\e studies carried out 
b\- VAN Si'KiN C.\i,ij;nh;ls, van dkr Hoot* and 
the author succeeded in drawing the outlines of 
the jirc'history of Indonesia, incomi)le(e and 
vague though the\ still are in main rc'spt'cis. 
Ttiis Could not ha\e 1 een achie\ed without the 
great progress made liy prehistoric research in 
neighboring areas, above all in the Malay Penin- 
sula and in French Indo ('hina, during the last 
(wo decach s. 

The importance of coordinating the results of 
research in Indonesia with those in other parts of 
Souttieast and F.ast Asia was earl\- realized b\' 
VAN .Si'i'tiN CALLi'Nrm.s. lie visited the Philip- 
pines, Japan and b'rench Indo-Uhina in order to 
olitain first-hand knowledge of the prehistoric 
cultures (d lluse areas (215). Moreoxer, he him- 
self took an active part in excavations in the 
Malav' Peninsula (216). llis stimulating inllu- 
ence was felt all over Southeast Asia and con- 
tributed great 1\' to the introduction of more sci- 
entific methods of excavation in that part of the 
worM. 

As a further means of mutual cooperation and 
excliange of knowledge, van Stkin Uai.i.knfki-s 
suggested the organization of a Congress of IVe- 
historians of (he Far Fast, to be held everv three 
years. The first session took place at Hanoi in 
1952, the second at Manila in 1955, (he third at 
Singapore in 1958 (217). Already fatally ill, van 
Stcin Caf.i.FvNFRI.s still attended the Congress at 
Singa})ore and from there proceeded to Kang(jon, 
to advise the Government of Purma on the pro- 


motion of prehistoric research. However, his 
health soon compelled him to le.ive lor luiro[>e. 
It was on his pas.sage there that death overtook 
him at (dilomlio in ( 'e\ Ion. 

Still another s(e|) wiiich was to prove ol great 
im|)or(ance for the ad\ .iiiceiiienl ol prehistoric 
studies in Indonesia is due to van SriaN Cai i.i.n- 
Fia.s; the organization of (he prehistoric collec- 
tions ol the Museum of t lu* Koval Pat.iv ian Soci- 
e(\ as a sejiarate unit (218). I'he s\ sternal ic 
studv ol t lu' rich material thus brought logetlu-r 
ami scieni ificallv classified has .is vet hardlv be- 
gun and [iromises to vield iniporiant results in 
vears to (ome. 

Ill Till-: 1‘LTirKK ()!• I’KI IIIMoKIi KusKAIilH 
IN Indonksi.v 

1 Ilf aiimuiit 111 work diiiif (liiritii’, tlif littcfn years from 
l*l2(i to I'MI shiaiild mil liliiid us in tlie tact that tin* cnor- 
iiioiis wealth ol Indoiiesi.i in imdiistorie remains lias so 
tar li.irdly liecii taiuied. Non Kok.nu.sw .ai.d’s discovery 
ol .Mriiuiilhroi’us or, for instance, tlu- tinds of Han gottery 
in Sumatra, Java and Itorneo, i;ivf .in indication of the 
siirinises \vc may ex|.e( I if and wlieii a more tlioroimli and 
more systematic research is slarlcd. 

However, before touctiiim on tlie subject of ftilute tasks 
and iirosiieets, it s(*ems advisable to discuss a few iltl- 
portam iuineii>les and amonn otliers, to point out some 
ol tlie mistakes ol tlie past uliicti .-.liould, if possilile, be 
avoided. 

Conservation: Fodiistniic dwelling; sites in Sotitli- 
e.isl .\sia are snlijeet to mave daimers Irom industrial ex- 
idoitation. Many of them eoniain <‘normous luiantities 
ol slu-lls whicli may Ire extraeled and used fiy local lime- 
burners. It is in this w.iy tliat tlie hither part of the 
kitchen-iiiidrlens in l^io\inee Wellesley, in the Malay 
IVninsnIa, and the famous neolithic and Hroti/e .\ue site 
ot .Samionu-seii in ( amliodia were destroyed at a ).;reat 
loss to arcliaeolouy, since itiev tiad never been i)rot)erly 
investiKatcil. 

When v.-\N Sii:iN ('.vi.i.i ' nc r.i.s liist iieaid of thi' kitehen- 
middeiis near Medan in Sumatra and visited one ol tliein 
in I<>2(l, lie found peoirle busy diKKiuR into it and carrying 
off tlie material, in oidct to use tlie sliells for lime-burning. 
He warned ihal all ilie shell lieaiis would eventually dis- 
apiicai if measures were not taken soon to luoteet (hem 
(21‘1). In 1927 be olrseived that most of tlu' kitclien- 
mi<ldens had bemi destroyed lielori' they had been brought 
to tli(‘ notice of the .\rcliaeological .Service (22tl). When 
ScilpkM.VNN started to e.xeavate the shell he.iii at Ibndjai 
'I'amiang, only the lower third ot it was still in e.vislence 
( 221 ). 

Not even tirehislotie deposits in eaves are safe frotn 
siniil.u dangers. Mefoie those in the (hiewa L.iwa near 
.SaiiiiioetiK had coiiu- to llir notice ol van ICs .uid VAN 
StkiN ('aci.knI' M.s, a eonsiderahle ii.irt ol llieiii liad been 
destroyed, the e.irtli. which is rich in Irat dung, having 
been extracted for use as iiiaimre on .i sug.u pl.intation 
( 222 ). 

When. .IS a result of v.w Sii:i\ ( '.vclkni- ki,s' activities, 
interest in the prehistory of the .Vrrhipehigo had .it l.ist 
been aroused, the .Aieli.ieolo.gieal Service iiroeeeded to take 
measure.s in order to stop liirther destrnetion ot prehis- 
toric monuments. Since at (hat time no efhcieiit legal 
basis for this luiriiose was as yet in existence, local otfieial.s 
were asked to lake a number of siieeilied sites and monu- 
ments under their iiroteetion (22d). After the promulga- 
tion of the Monunientim ( (rdminant ie in 19,(1, it heeame 
ixissihle to i)Ut such sit«-s and monuiiuiits on the list of 
protected inonunients (221). In some e.ises. siieeial steps 
had to be taken. Tims, the .\rchaeologieal Service suc- 
ceeded in inducing a linn which h.id already been granted 
the right to exploit some eaves near Toeban and Bodjone- 
goro in Java, to postpone such exploitation until the eaves 
had been investigated arehaeologically (22.S). 

The conservation of megalithic monuments and of pre- 
historic stone sculptures po.ses a pariieularly ditficnlt prob- 
lem, as they are not only subject to the delfiiuiating in- 
fluences of the tropical climate, but are also constantly 
exposed to wanton de.struetion by inconsiderate persons. 
One need only conijiare dk Joni.’s descriiuion of the inoim- 
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ments on ihc Arnapofr;! with that of K.(mLHKt (;<;i-; in orcK-r 
to SCO Jiow nnich they had changed for the worse in the 
course of forty years (226). T!ie archaeoloRical report of 
1021 complains about the very had state of the large grottj) 
of iirimitive stone images near Buitenzorg, known as 
Artja Domas (227). That of 1020 tells of a megalithic 
grave in .\i)o Kajan. t'entral Borneo, which is gradually 
being destroyed, it having become a custom among native 
visitors Irom .Sarawak to break otl pieces of the stone as 
souvenirs, po.s.sibly on account of .some alleged magical 
qualities (228). In 19.)6. a Dutcli official in Sumatra de- 
cried the state of neglect of the Ba.semah sculptures. He 
observed that not much had been achieved by simidy 
imtting them on the list of protected monuments and in 
dicated how tliey could Im' elfeetively inotected and pre- 
served at very little cost (220). .Although it must be real- 
ized how heavily the personnel and the means of the 
Archaeological .Service of the Netherlands Imlies are be- 
ing taxed by the care for Ilindil-Buddhi.st and Moham- 
medan monuments, we may express the hoiie that in the 
future more .ittention will fie devoted also to the monu- 
ments dating Iroin prehistoric periods. .\ good beginning 
in this resiiect has already been made Iry the restoration 
and conservation of some megalithic tombs in Kast lava 
(230). 

Prevention of Unscientific Excavations: One of the 
most important tasks of the .\rchaeological .Service is the 
prevention of unautliorized excavations. Of course, it 
will never be possible completely to prevent the clandes 
tine looting of prehistoric graves for gold or other valua- 
ble object, s (2,H). However, the one thing that can be 
stopped is excavation by well tneathng and enthusiastic 
amateurs wlio lack the training and knowledge necessary 
for the successful execution of such an undertaking along 
scienlitic lines. In this respect, much harm has been done 
in the past. To quote only a few instances, we are told 
that in 1021 two megalithic totnbs in hast Java had b<-en 
opened by a local official who extracted a number of glass 
beads, sherds and human teeth. No further detads ate 
given. In 1021, van ,Siki\ Cali.knu i.s coini.lained bit- 
terly about the fact that the majority of megalithic tombs 
at Pakahoeman in Kast Java had been "excavateri” by 
unqualified amateurs and thereby had become inactically 
valueless from tlie point of view of archaeology. Simi- 
larly, the urn field cemetery of Melolo on the island of 
.Soeniba has been in jiart destroyed by tinscientihc ex- 
cavation (2.12), 

fortunately, the new law on the protection of monu- 
ments. the Monumenten-Ordonnantie of lO.H, stipulates 
that no excavation m.iy be undertaken without a written 
permit from llie head of the .Archaeological .Service. How- 
ever, it must be said that the most serious ca.se of unscien- 
tific excavation of a jrrehistoric site occurred after the 
promulgation of that law and. what is even more aggra- 
vating, under the sponsorshit) of a (lovernmcnt Depart- 
ment, the Mijnbouwktimlige Dienst (Geological .Service). 

I refer to the excavations at Ngandong, Watoealang and 
Sidoredjo in the .Solo River Valley in t'entral Java. It 
will he remembered that it was at Ngandong that the 
.skulls of Homo soloensis were found, while all three sites 
yielded cultural remains dating from the Kate Pleistocene 
(see above pp. K‘i3 and I.S4). Oi'I'KNook i it himself tells 
how the excavations were carrieil out under the super- 
vision r)f some "native young men’’ who had to send 
weekly reports, while he, (Jppe.nookih, i>aid short visits 
to the sites at longer intervals (2.13). His brief reixirt con- 
tains practically nothing about the stratigraphy. VVe are 
told that artifacts were found in the same stratum as the 
skulls, but ahso in other places and on the surface. Ui*- 
j’KNOoKiii assures us that the artifacts and skulls date 
from the same [leriod, an assc-rtion which, from the geo- 
logical point of view, is probably correct. However, he 
seems to have been coinidetely unaware of the fact that, 
what to the geologist and palaeontologist is one period, 
may comprise a whole series of subsequent cultural per- 
iods. Nothing is more revealing in this respect than the 
rather naive statement, made in support of the alleged 
contemporaneousness of artifacts and skulls, that a ray 
sting (probably used as a dagger or spearhead) was found 
at a distance of "only” ten meters from one of the skulls 
(2.f4), Every prehistorian knows, of courstq that a dis- 
tance of ten meters, even in a horizontal direction, may 
or may not, according to circumstances, represent a dif- 
ference in age of thousands or even ten thousamls of years. 


In reality, things seem to have been even worse than 
would aiqiear from Oi'I'Knoor rit’s own reiiort. For this 
we may (piote the following statement by van Sikin (’ai.- 
i-KNKKi.s: " I'l'.fortunately the excavations at Ngandong 
and other idaces in lO.tl 33 were carried out in a very un- 
scientific way, their supervision being left to native sur- 
veyors who were quite ignorant of prehistory, palaeoan- 
thropology and prehistoric research methods, and Tiai.- 
iiARD OK ('iiARDiN informed me that Dr. von Koknk.s- 
\v.\LP had told him that the spear liead {i.e. the barbed 
bone spear head trom Sidoredjo) was discovered in the 
Bandoeng Museum in a box togethei with fossil bones, 
etc., sent over fiy one of these same surveyors” (23.S). 
The fact, that the bone and antler iiiuilemerits from the 
Solo River valley were not recognized as siicli when found, 
but were sulxsequently discovered among the fossil bones 
sent to the Museum at Bandoeng, has been mentioiu'd 
ahso by Ti ii.iiarp iq.; Chardin and by K. .Adam (236). 

.\s a result of such methods, we have no mi'ans of tell- 
ing whether th<- stone, lioiie and antler tools from Ngan- 
dong arid Ollier places in tlie Solo Ifiver valley reine.scnt 
one single culture or a whole seipience of cultures. Nor is 
it possible to decide with any degree of certainty whether 
any of them, and if so, which, were made tind tised by 
Homo solont.sis. h'ven worse, some of the most important 
prehistoric sites have b<-en eilliei conqiletely or in laige 
Iiart desiroyerl and the information tliey could liave yielded 
on tlie cultural hislory o) Indonesia has lu-eii lost forever. 

It cannot be stressed strongly enough that geological 
methods are completely inadeipiate, tis far as iirehistoric 
remains are concerned. It should be made a rule tliat if 
and wh<*n human skelettal remains or artifacts are dis- 
coven'd in the course of geological investigations, excava- 
tion should be iiiimedi.ttely stoiqied until such lime when 
it can be continued iindim the stpier vision of a trained pre- 
historian. 

Publication of Discoveries: E.vce.ssive delay in the 
publication of the results ot their e.xcavaticms is a rather 
Irequetit failing of archaeologists all over the world. To 
this, the Netherlands Indies forms no exceiitioii. It will 
suffice to qtiote a few instances. 

During the years 102.x and 1026 the reports of the Ar- 
chaeological .Service nientiotied rcqieatedly the excavation 
of a shell heap near Saentis, on the liast (.'oast of Sutna- 
tra, by van Sikin ( 'ai.i.knkki.s. It was protni.sed that a 
detailed report would apirear, as soon as the excavation 
was cotniileted (237). This report has never beeti pub- 
lished. 

Practically nothing was published on the excavation of 
Toalian and Proto Toalian sites in South ( elebes, carried 
out by VAN Sh in (:.allknm:i.s and Wh.i.kms, and the 
same liolds good of the excavation of the Toeban caves 
by Wiu.EMS (238). 

Van Sikin (.Allkni-ki.s’ article on the excavation of the 
(loewa Kawa near .Satnpoetig is teritted " iTeliminary 
Notes,” which would seem to itiiply that a final report 
had been planned (230), Sttch a report has never been 
published. 

By far the most .serious case is van .Siicin ('alliiNFels’ 
failure to have published anything on his excavations at 
Galoempang in West Central Celebes. Owing to his death, 
there is little hoiie of any further information on this site 
being supplied, except perhaiis by new excavations. As a 
result, we have only a few very suiterficial remarks, in fact 
no more than a few lines, and a small number of illustra- 
tions to rely ui^on (240). This is the more regrettable, as 
the finds of Galoempang arc doubly important from the 
point of view of connections with the mainland of Asia 
and with Japan and as a sample of the parent culture from 
which East Polynesian culture originated (see above p. 
142). 

It would be unjust to lay the wliole blame for these de- 
ficiencies on the prehistorians. The fact is that men like 
VAN Stein (iAi.i.ENEELS, van per Hoop and Willems 
had, and in the future will have again, gueh an enormous 
area to cover and such a multiplicity of tasks to attend to, 
comprising exploration, excavation, supervision of monu- 
ments, coiLservation and museum work, that they liavc 
very little lime left for adequate publication of the results 
of their work. Nor should the Archaeological Service be 
blamed, since, in spite of severe curtailment of funds, it 
has, in recent years, shown a most commendable interest 
in the prehistory of the Archipelago. 1 shall revert to this 
point later and try to indicate a remedy for Hie situation. 
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Of course, lliere can hardly be an excuse for such delays 
as the publication of the Kenden^ Broeboes mandible of 
Pilhecanlhropiis. thirty-four years after it had been found 
(241). Kven worse is tlie case of the Wadjak skulls. The 
lirsf of these skulhs was found by B, I), van Rii/ist iiotkn 
in 1889. whih- prosi)ertinK for marble. Eia.tN Dctsois 
recoj’ni/.ed its importance immediately and in the followiiiK 
year liim.self unfiertook excavations at the site, which 
yielde<l a second skull. Vet it took thirty years till he 
published descriptions (242). In the meantime, the site 
had been completely destroyed in the course of iiuatryitiK 
marble (21,1). An earlier imblication mitrht have stiniula- 
led new excavations tliere whicli might have yielded lurther 
iiiat('rial. 

On the other hand, van dkk Hoop’s brilliant and ex- 
haustive b(<ok on tlie niegalitlis of South Sumatra may be 
quoted as an outstanding example of early publication. 
It came out only one year after the author’s expedition, a 
really remarkable achievement of speedy work (2 14). 

On the whole, liowever, the importance of making new 
discoveries known as soon as possible should be given some- 
what more consideration. vSince excavations ran be un- 
dertaken only after receiving a written permit from the 
head ol the Archaeological .Service, it could easily be made 
a rule to giant such permits only on condition that the 
inusons to whom they are given undertake to submit a pre- 
liminary reijort witliin half a year after each campaign 
and a final refxirt within a rea.sonable ireriod, say two to 
three years, after having concluded the excavation of the 
respective site. 

May 1 further avail myself of this opportunity to bring 
to the notice of prehistorians and palaeo-anthropologisls 
in Indonesia the desiralhlity ol imblishing ihr-ir r(*i)oits 
in periodicals not too diflicult to procure in other (oun- 
tries. 1 he Netherlands and tla* Net hetlatuls least Indies 
are unusually rich in magnificent scientific periodicals 
which are to be found in [iractically every large .•Xrrtrqicatt 
or h.utopean lilrrary. Vet, .sonte imirortant papms, as, for 
instance, Zwti'KZYi'Ki 's report on his excavation of a rav<* 
iir .Sumatra, have bei'n larblished exclusively irt such periodi- 
cals as "De Ingenieur in Nedetlandsch indit‘” or ”l)e 
Mijningenieut. ’ whi.'h are luactically inaccessible outside 
the Netherlands and the Netherlands Indies, and are iheie- 
lore mori' or less lost to sciencm 

Research: < Ipportunities lor prehistoric research in 

Indonesia arc* almost limitless. riie following notes ate 
intended to give no more than .i gem-tal idea of at least 
a lew of tin- most inqiortant i»roblems awaiting elircidat ion. 

thie of the most lUizzling questions is that of the culture 
of Pllhroiitlhropus. So far, no artifacts have been found 
with the latter’s bodily teniaitts, and we can only infer by 
way ol analogy with the closely related Siminlliriipus that 
he, too, knew the use of tools itnd of fire. lire (pieslion 
whether the rough chopping-tools, hand-axes and scraiHUs 
from tlie region of I’atjitan and Irotn other places in Java 
might Ig'lorig t<) this hyirothctical I'illii'i (iiilhroiius culture, 
has lieeii discussed by various authors, liowever. we do 
not even know tor certain from which geological period 
they date, nor whether tliey represent a single cirltitre or 
a seqtience ol cultures. Icxcavations at the relevant sites 
would, tluuefore, seem to lie among the most important 
tasks of I lit lir e research. 

riie linds re[)orted from Ngandoiig. Watoeala and 
Ngansinan in the .Solo River valley comr>rise a variety of 
tools and weaiions of stone, bone, deer born and ray- 
sting, all dating from the l.ale I’leistocene, but here again 
we do not know whether we have to deal with a single 
culture or with several ctiltuie periods. New e.xcavalions 
at the.se sites are therefore highly de.sirable. We may 
hope that the latter have not been completely destroyed 
by the previous digging for fossil remains. 

At .Sangiran in ('entral Java, attention should be di- 
rected not only to the lower (Middle I’leistocene) layers, 
imiKirlaiit on account of the I’ttheninihrupus remains 
which they have yielded, but also to the upper (Late 
I’leistocene) strata, which contain stone tools. 

riie barbed bone spear-head from Sidoredjo indicates 
the existence ol an otherwise unknown culture from the 
very end of the I’leistocenc. There would seem to be 
some chance of discovering further traces of this culture 
in the Solo River valley. Might it have been the culture 
of Wadjak Man? 

With regard to the mesolithic hand-ax culture, the 
kitchen-middens of North Sumatr# seem still to offer the 


best i)rospect for obtaining lurther information. .Although 
a number of papers have been published on the subject, 
we have so far not a single really satisfactory report. 
However, three as yet untouched middens are said to 
exist in the Taniiang Uistrict of .Aljeh (24,S). We may 
hoi>e that they will be scientifically excavated and wi'l at 
last furnish reliable data on that imiiortanl cultuie. 

.\ reexamination of the si.tes around Bandoeng, where 
obsidian microliths were found, would be desirable, in 
order to ascertain w'hether the culture in (luestion is really 
neolithic, as has been contended by several scholars, or 
me.solithic, as seems more inobable. Kven belter inform.i- 
tion concerning this culture may be exiieeted from the 
excavation of caves in Sumatra, wdiere it has been shown 
to occur. 

The caves and rock shelters on the islands of Roti and 
Timor, where Bi iii i r excavated, should be invesligate<l 
afresh, the moie so as the chronological position of Bi ii- 
1.kk’s finds is still quite uncettain. beginning was made 
by preliminary explorations on rimor, iindertakmi b>’ the 
Archaeological .Serviia* in 19.P> (24()). 

Tin* influence of the Timor (’iilture, and indeed of the 
whole I’rotu-'l’oalian and Toalian group of cultures, on the 
native cultures of North .Austialia might liecome a prom- 
ising subject of c.omiiarative research. 

Some of the many lUdblmns rel.it ing to the neolithic 
cultiuesol Indonesia ha\e been discussed above. A moie 
thorough investigation of neolithic workshops miglit yield 
imiiortant clues about the chronological phases of the Uuad- 
rangtilar .Adze ('ullitre and tiiay be expected to establish 
defitiitidy the chronological relationship between the latter 
:ind the culture idiaracteri/ed by the occurn*nce of stone 
arrow lie.ids. Icven more imiiortant is the sicirch for neo- 
lithic riwelling place sites and iieolitliic giax'es (see .ibove 
P. l.H). 

New investigations are needed at the imiiotlaiil sites 
neat (>aloempang in (’elebes. It sc'ems improbal.ile that 
they have been completely exh.iusted by xa.n .Sii-in (.'ai,- 
l.i- M-t'a.s' prc'vious exc.a vat ions, the results ot which have 
unfortunately never lieen publishecl. 

I’ractically nothing is known of the Round .\.x t'ulture, 
so important because of the light it could throw on the 
origin o| the resent cultures of New t'.uinea .ind Mela- 
nesia. The fact that some round -axes are said to have heen 
acinally loiind in gnives in the* Miri.iliassa disttict ot North 
('elel)es, sounds lather liopelul (2-17), It should luove 
possible to tiaee further graves in llial region. 

Nothing wliatexet is kiiowti of the preliistoty of tlie 
islands west of .Siimatta: Nias, Mentawei, I'.ngano. ICveii 
a rather siipelliiial exploiatioii would probably reveal the 
former existence' of neolitliic cultures. 

The syslematie investigation ol niegalithic monuments 
has so far baiilly begun. In view of t licit eiioitnous num- 
ber, only a few liinis I'an be gix'en here. Kesearch on the 
older monumc'nts of Ni.'is, Soemba and Idoies would, no 
doid)l. yield impoHant clues witli regard to the' spread 
and development ol megaliths in Indonesia. Indeed, an- 
cient monuments of tliis c hiss have been leported Irom 
Motes. flu- ocetirrence oi Cliinese .and Siamese eat then- 
ware and poic'elain slietcls in llic-ir \ icimiy makes it pos 
sible to date lla'in with some i>robal>ilily in the- l.bh and 
14th ceniuric's (248). Tliey seem to show S]it'ci.d atbnity 
to the megalitlis ot Ni.is, a fact of significanc-e in view ol 
the existenc'e of v.trious highly spc‘ciali/ed c-lemeiUs com- 
mon to the leceiit iiillures of the two islands. In Borneo, 
a closc-r rcse.iicli in the region ot .\po Kaiaii, whc’re SiicKiJ- 
vtt.i tcnind Slone graves ancl luimiiive .vciilpt utes, would 
prolialrly laring to light more momimeiits ol tlie s.inu- kind 
(249). In Java the' existence of intact iiicgalitliic tombs 
in the region of Bocljonegoro lias Irecn rc-poited rec-ently 
(2.S()). 

('.teal surprises max’ Ire expc'ctecl from the sxstematit: 
investigation of Bronze .Age site's. In this resiiecl, 1 be 
region of keriiUji in ( entral Sumalra would seem to be 
t)ai ticularly promising (251). However, the inlluence of 
the Dongson style is so conspicuous in the recent art 
styles of tlie Batak, the Minangkatrauans and the (ceople 
of Kroc lluil it seems reasoiialile to hope for the eventual 
discox’ery of Bronze .Age sites in all these regions of Su- 
matta. What may i>ossilily be a Bron/e Age urn burial 
cemetery lias been repented from Tebing Tinggi in South 
Sumatra (252). Its investigation and eventual excavation 
is highly desirable. 

A thorougli searcli for Bronze* .\ge sitc-s should be made* 
ill the region t)f Lake Sc*ntani in Nelberlands New ('tiiinea. 
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wiitTo VAN DEK Sande obtained Ijronze socketed celts 
(25J). However, here too the close relation of recent art 
styles alotiii; most of the North Coast of New Cuinea with 
the stylo of the Donsson Culture and, moreover, the fre- 
quency of ami(iue ttlass l)eads ami kIuss rinjis in the same 
region, indicate a much larger extension of the ancient 
Bronze Age culture. For similar reasons, tlie former exist- 
ence of centers of the Bronze Age Dojigson Culture may 
be suspected in Soutliwest and West Central Celebes and 
on such islands as Alor and Tanimbar. 

The prehistory of Borneo is as yet almost a blank. The 
very close connections between the recent art styles of 
the Dayak tribes and Late Chou Cliinese art seem to 
justify the expiectation that some day Chinese remains 
of tlie Late Cliou Teriod will actually be found on that 
island. The same may be said of that part of Flores in- 
habited by tlie Ngada tribe. 

So far. very little is known about the Han pottery which 
a few years ago ha.s been found in Imloncsia. The report 
on the ceramic collection of the Koyal Batavian .Society 
for 103f tells us that such pottery had been brought to 
light by “recent e.xcavations” in W’est Bantam (Java), 
in northeastern Lampong tSumatra). in the Batang Hati 
District (Sumatra) and in West Borneo. The word “e.'c- 
cavations” raised hopes of systematic investigations. 
However, such hopes were destroyed by the report for 
1937, wliere we are told that the.se “e.xcavations” were 
carried out in a comi>leiely un.scientilic manner and that 
the specimens recovered were almost without exceplioti 
accidental Imds. The report for 1938 describes and illus- 
trates a Han ves.sel with an inscribed date (4.S n.c.) which 
had been “excavated” near the upper course of the .Soengai 
Merangin, on the border of K.erintji and Cppcr Djandji, 
Sumatra {254). It is hardly conceivable that where acci- 
dental finds brought to light such a considerable number 
ol Flan vessels, .systematic research would not yield a by 
far larger quantity of Han i.)ottery and perhaiis other ob- 
jects as well. The subject is of great signilicatice for the 
cultural history not only of Indonesia, but of the whole 
of ea.stern and .southern .Asia, and calls for scientific ex- 
cavations at the sites from which the finds of Han ves- 
sels liave been reported. 

These Chinese contacts ot Han times, which must have 
preceded the beginning of Hindu colonization only by a 
very short interval, bring us to the thresliold of the hi.s- 
toric period. Piulk.my's geography as well as (ihinesc- 
reports seem to indicate that Hindu colonies bad been es- 
tablished in Java by the 2nd century a.p. Yet. aichaeo- 
logically, there still exists a gap between the remains of 
the Han Period and the earliest Hindu inscriptions of tlie 
4th or 5lli century a.p. A combination of luck and syste- 
matic research may some day succeed in tilling this gap, 
so that it will become (lossible to write a continuous cul- 
tural liislory of Indonesia from prehistoric times to the 
present. 

It is a vast and rich Held tliat awaits the prehistorians 
of the future in Indonesia. We may well ask. whether it 
will be po.s.sible for the two oltirial preliistorians, attached, 
one to the .Archaeological Sen vice, the other to the Museum 
of the Royal Batavian .Society, to attend to it effectively 
witliout out.side help. The work they have accomiilishcd 
is admirable, but their la.sk is loo enormous. In the past, 
they were lort unate in having been aide to enlist tlie help 
of a geologist, interested in palaeo-anthropology and pre- 
history, K. vuN ROENldsWAU), and that of an enthusias- 
tic and coiniteleiu amateur prehistorian, H. R. van Heek- 
EKEN. A glance at the bibliography at the end of this 
paper will sliow how large the share of these two men is 
in the discoveries made in recent years. ICvcn so. many 
important and urgent tasks could not be attended to. In 
niany parts of the Archipelago not even the ino.st prelimi- 
nary exploiations have been made .so far. Many acci- 
dental discoveries, like, for instance, that of Han pottery 
in Sumatra and Java, could not be followed up by im- 
mediate systematic research. The results of a number of 
excavations, some of which date back many years, have 
not yet been published. 

It can handy be expected that the Netherlands Indies 
Government will in the near future be able to increase 
eubstanlially the staff of its Arcliaeological .Service. More- 
over, tile Arcliaeological .Service will no doubt for years 
to come be fully occupied with the reorganization of su- 
pervision and conservation, disrupted by the war. In 
the meantime, .scientific exploration will stop entirely or 
at least be severely handicaiiped. Many an opportunity 


of .scientific re.searcb will be lost forever by the destruction 
of monument. s, the looting of graves and the dispersal of 
accidental finds. 

The only pos.sibility to remedy tliat situation, at least 
to sonic extent, would seem to be international coopera- 
tion. .American archaeological expeditions have for many 
years been working in Ireland, in fzechoslovakia. Yugo- 
slavia, (.ireeee aiul Fgypt, in the Near liast and in India, 
witli the ai)i»roval and the codiieration of tlie authorities 
and the archaeologists of those countries. May 1 suggest 
that in the future .American 1 iniversitics. Museums and 
Foundations extend llieir interest also to tin- prehi.storic 
archaeology of the Netherlands Indies.^ Indeed, some be- 
ginnings in this respect have already been made. Von 
K.oenu.s\vai.i)'s researches have lieeti lielpcd by grants 
from the Carnegie Institution of VVasliington and from 
the Cenozoic Research Laboratory of 1 eking, financed 
by the Roekefellet Foundation. The valuable results of 
the brief visit to Java of the American Southeast .Asiatic 
ICxpedilion on Fiaily Man (H. UE Tkkka and 11. L. Mo- 
vius) may also be mentioned. 

The best Ilian would seem to be for the iirehisloriaiis ol 
the Netheilands Indies to indicate siicli sites whicli, in 
their opinion, would warrant laige scale excavation with 
the cooperation of American archaeologists. T’lie litids 
could be diviiled between Netherlands Indies and Aineri 
can Museums, as has lieen ilotu: in similar eases in Imi- 
rope, the Near Fiast and India. In view of tlie wealth of 
Indonesia in prehistoric objects this could hardly be con- 
ceiveil as implying a loss to the Netherlands Indies. Un 
the contrary, it would greatly helii and stimulate com- 
parative research. 

Another way of codiiciatioti would be the granting ol 
fellowshiiis to .Aiiietiean areliaeologists who for one or sev- 
eral years might lie attached to tlie Archaeological Service 
of tile Nctlicilands Indies, tiiereby being enabled to gain 
lirsl-hand knowledge of the suliject while, at tlie same 
time, helping the Netherlands Indies pieliistoiians in tlieir 
vast task. 

I liave little doulit tliat such arrangements vvoiikl be 
welcome to all eonceined. On tlie basis of personal dis- 
cussions, as well as of correspondence carried on tlirough 
many years, 1 know that they would have met tlie whole- 
hearted approval of tiie man wdio laid tiie foundation ol 
prehistoric research in Indonesia; P. V. VAN Si kin Cal- 
LENEELS. 
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RESEARCH ON PISH AND FlSHPBJIiS 
IN TIIF INDO AHSTBALIAN ABClHPEbAOO 

by 

AlBEKT \\. C. T. lllSRRE, Ph.l).* 

(Junilor of Irhlhyolotjy, IMalural History Museum, Sluu ford 
University, Ualifornia; lute tlireelor of Fisheries, tiureau of Scieuee, Monila. 


The richest and most varied marine fish fauna 
of the world is that of the East Indies, or Indo- 
Au.stralian Archipelaj.;o. No other region ranks 
with it in the number of kinds of fishes and their 
extraordinary diversification. This biologic prov- 
ince extends from New Guinea and the Aru Is- 
lands on the east to the Andaman l.slands in the 
Bay of Bengal on the west, and throughout the 

* Original conlrihulion, espeiially prepared for “.S'c/Vwcc 
and Scientists in the Netherlands Indies." This article 
deals only with marine lishcries, and includes the entire 
East Indian region, ;ind not merely the Netbeilamis Indies. 
The author lia.s asked tlie editors of “Science and Scienti.sts 
in the Netherland.s East Indies” to state that he is not per- 
sonally familiar with the work done in the years just pre- 
ceding the war by the iclithyologi.sts working with fresh 
wafer fisheries in the Netherlands Indies. For a short inter- 
esting accouiU of certain aspects of inland lishcries in the 
Netlierlands Indies see A. L. Busciikim, 1929. Fish Culture 
(h'ourtli Pacitic Science Congress, Exc. C. 4«). In 1926, 
when the author studied tiietliuds of pond culture in Java, 
nothing wa.s lieing done to improve the ancient methotls. 
This was changed in the years just preceding the war, when 
a number of able and well-trained young men were working 
to improve the methods of pond ciillure in Java and .Su- 
matra and had already made considerable progress w'hen 
the war came. 


Philippines on the north. The Malay Peninsula 
is an integral part of the province, anti was once 
united with .Sumatra, Java, Borneo, and Pala- 
wan Province in the .Sunda Land of Molengraaff. 
The rich fish fauna of the streams of these islands 
shows this, the .same species occurring largely 
throughout the area, iiu luding Malaya. 

From the time of tht* earliest Dutch settle- 
ments in the East Indies, the fishes of the coral 
reefs commanded attention. d'heir rich and 
kah'idoscopic colors or bizarre shapes interested 
all, .so that many bt'canu* known to Europrmns 
at an early date. As the early Dutch, English, 
and French explorers of the south I’acific, and 
the great exploring and circumnavigating ex- 
peditions pa.ssed through the Indian islands they 
all coIIecte<l fishes. Tliese were studied and the 
results published, often with sumptuous illustra- 
tions. Bloch, Lackpede, (.'uvh.r and Valen- 
ciennes, and numerous other writers, described 
and figured many East Indian fishes. 

In spite of all this, it was not until after that 
extraordinary man, Pieter Bleeker, arrived 
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in Java in 1842 that an effort was made to study 
both intensiva'ly and extensively the marvel- 
lously rich fish fauna of the Indo-Australian 
archipelaj^o. Until his premature death in 1878, 
Bleekkr poured out a wealth of papers on the 
fishes of the East Indies, hesid<‘S makinj^ import- 
ant eontriljutions on the fishes of other rej,dons. 
For the first time knowledge of i’^ast Indian 
fishes was placed on a sound scientific basis. 
'I'he next worker to do stTious studies of the East 
Indian fish fauna was Prof. Max Weber, who 
collected in the Archipelago in 1888, and in 1899- 
1900 headed the Siboga Expedition. In 1909 10 
Ur. L. F. i)E Beaufort, collaborator with Dr. 
Weber in studying the Indo-Australian fishes, 
collected in the archipelago, particularly in the 
eastern p.irt. Weber and de Beaufort began 
their invaluable work "Fishes of the Indo- 
Australian Archipelago" l)y a volume on the 
ichthyological papers of Dr. Beeeker (1911). 
Dr. Wi';ni':R died in 1937, but the work is con- 
tinued by Dr. de Beaufort, the eighth volume 
appearing in 1940. 'The work of preparing a 
volume on the Gohiidae, sensu Into, the group 
with the largest numix'r of species in the archi- 
pelago, was assigned by Dr. de Beaufort to 
pr. F. P. Koumans, who studied and collected 
in Java during jun<‘ and July, 1938, w'hile on a 
world tour to examim* goby types. Dr. ('. L. M. 
PoPTA, of the Leiden Museum, described larg(‘ 
collections and many new' species from Borneo, 
the vSunda Islands, and t'elebes, between 1900 
and 1922. These fishes were obtained for her 
by Dr. A. W. Nn'uwENiiuis and by the "Frank- 
furter Verein fiir (L'ographie." 

A number of Dutch zoologists worked on fishes 
at the Fisheries Station, and after 1920 at the 
Laboratory for the Investigation of the Sea, at 
Batavia. Of these, Dr. H. C. Delsman and Dr. 
J. D. F. Hardenberg were by far the most im- 
portant. Dr. Hardenberg has added much to 
the knowledge of East Indian fishes. His paper 
entitled "Marine Biological Research in the 
Dutch East Indies in the Last Three Dec'ades" 
(1937), tells about tlie various iiKnnbers of the 
Station and Laboratory staff, and lists their 
publications. Dr. Walter Volz, of Bern, 
Switzerland, spent two and a half years in south- 
east Sumatra, and in 1903 published a paper en- 
titled "Tische von .Sumatra.” A year later he 
published another pape^r under the same title 
on the fishes collected by G. S( hneider. 'These 
two papers added much to our knowledge of the 
fresh water fishes of .Sumatra. 

The fishes of Singapore were collected and 
.sUidied by Bleeker, and Count Francis de 
Castelnau also collected there and published 
two papers on them about 1860. Baron Kan- 
.SONM/r, German consul at .Singapore, made a 
collection which the eminent Franz Stein- 
D.A( USER reported upon in 1870. In 1904 ap- 
peared a paper by Gi:org Duncker, based on 
his colh'Ctions mad(‘ while a resident of Malaya. 
In recent years papers by Ahl and the extensive 
collections by Herre during 1931-1941 have 
added largely to the knowledge of the distribu- 
ti(m of Iiuio-Australian fresh water fishes. 

Alvin Seali-;, chief of the division of fisheries 
of the Bureau of .Science, from 1907 to 1916, 
collected extensively throughout the Philippines 
and in North Borneo, adding to our knowhMlgt* 
of the distribution of East Indian fishes. During 
1908-09 the U.S. Bureau of h^isheries vessel, the 
"Albatross,” under the scientific direction of 


Dr. Hugh M. .Smjth, made enormous collections 
in the Philippines, China .Sea, and on the coasts 
of Borneo, Celebes, and the Moluccas. A num- 
ber ol papers on new’ species and genera were 
soon published by Smith and Lewis Radcliffe, 
but tiu* collections w’ere not really studied until 
Henry W. Fowi.icr l)egan work on them. .Six 
v'olumes hav’e been published thus far (1928- 
1941), with large' additions to the known species 
and proportionate increases in our knowledge of 
the distribution of fishes. 

In 1920 Albi<;rt W. C. 'T. Herre In'came chief 
ol the division of fishes in the Bureau of .Science 
(1920-28), and collectid (1920-1941), over much 
of the island w'orld of the Pacific, from the Ga- 
lapagos and the ('arolines westward. His field 
work in East Indian w’aters ranged from the 
northern end of the Philippines to Borneo, the 
Malay Peninsula, .Sumatra, java, the Riouw 
Archipelago, the .Sangir Islands, Celebes, the 
Moluccas, Waigiu, and New Guinea. He has 
published more than a hundred books and papers 
on Indo-Australian fishes and their distribution, 
and on tropical Pacific fisheries. From the be- 
ginning he made every efi’ort to build up a 
native scientific staff. Carefully selected Fili- 
pinos were trained locally and in the United 
.States for the .study of fishes and fisheries. H. R. 
Montalban, Claro Martin, Jose Montillo, 
and other Filipino members of the staff wrote 
valuabh' papers on fishes and fishery methods. 
Dr. 1 1. A. Roxas as head of the fish and game 
administration, and his successor. Dr. D. ViL- 
LADOLID, ('ontinued the w’ork and from them 
and their associates such as Umali, Abi-AN, 
Domantay, Agco, and .Manacof, and of course 
those already mentioned, have come man> 
papers. 

English, German, Italian, .Sw’edi.sh, American 
and otln'r naturalists and travt-h'rs collected 
fishes in .Sarawak and British North Borneo 
<luring tin* last 80 years. 'Their material wa.'' 
studied and reported up(m by Gunther, \Tnc:i 
GU i'iRRA, Boulengek, Regan, Fowlicr, Herre, 
and others. 

As a result of the work sketchily indicated 
above, the main features of the fish fauna of the 
Indo-Australian Archipelago are now known, and 
the liroad outlines of their distrilmtion are dis- 
tinct. In spite of these facts, intensive collecting 
anywhere along the coasts of the vast archi- 
pelago reveals new and often startling species 
and genera, while similar collecting in the streams 
also aflds new species to the fauna. In addition, 
every collection throw's new light on the dis- 
tribution of fishes already known. In the Dutch 
East Indies then* are still great opportunities 
for one who will emulat«‘ BLi-acKicR in making 
ext(‘nsive collections, studying them first in the 
field and later in the mu.seum. 'There are still 
many East Indian fishes unknown to science. 
This is exemplified every time I make a field 
trip. 'The following specially need investiga- 
tion: — the fre.sh water fishes of the interior 
lakes and streams of the larger islands; the 
gobies, blemiies, and other very small fishes of 
the coral reefs; tlu' fishes of the mangroV(‘ and 
nipa swamps; pelagic fishes; species living below 
the lowest ticie level, out to a depth of about 10 
meters; deep sea fishes. 

All the preceding is foundation work. Scarcely 
a beginning has been made in the study of the 
migrations and seasonal distribution, food, breed- 
ing, development and general life history of East 
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Indian fish<\s, and work on all these lines is ur- 
gently needed. I'his is especially true (A all 
important food fishes. Aside from the prelimi- 
nary work done !)>' Dr. DiiLSMAN and Dr. 
II.\rdexbi-;rg in Ja\'a, hy Ukrkr and Dr. 
ViJ.i,Ai)e)Lii) and staff in th(> Philippines, and by 
\\'. BiRTwrsTLE and staff in Malaya on pond 
culture, not too much has been done. 

WluMi we considiT the condition of the fish- 
eries and the insignificant attention paid to their 
development and modernization, we are con- 
fronted by an anomalous situatiem. All In- 
donesian people prefer fish to any otln-r animal 
protein food. Mere are not loss than 85, 000, 000 
people who do not considt'r thems(d\<‘s properly 
fed unless they have' plenty of rice and fish. 
VV'ith such a large' fish-e'ating population and 
seas fille'd with fish, eeiu' woulel suppose' the- fish- 
ing industry would be highly de‘\ e'leepe'd, with 
an abundance of cheap fish at all time's. .Sue h 
is not the case. 'llu' markets are glutte-el at 
times, with ruinous returns to the fishermen, 
but much of the time fish are expensive, the 
marke'ts poorly supplie'd with a wretche'el eiuality, 
whether fresh or dried. 

'I he' gove'rnme'iUs of the; are'a have tre'atc'fl the 
fisheries with negh'ct or indifference much of 
the time, and it has be-e-n difficult to ove-rconie 
cjfficial inertia, in spite' of the' fact that fish are a 
fundamental food of the people. 'This is the 
result of many facte.>rs, wliich cannot lee con- 
sidered fully here. A few are, (a) the diffused 
character e)f the industry, with no givat con- 
centrations of capital, espe'cially fore'ign capital, 
and no gre-at facte^ries or eether establishments 
for processing. 'I'he annual value of Philippine 
fisheries is not less than $75,000,000 but a large 
part of the catch never enters tht* markets, and 
fish do not bulk large in bank clearings and 
commercial statistics, d'he thousands of fisher- 
men and small dealers scattered along all coasts 
in every kampong and barrio have little or no 
weight, whert'as a concentrated industry doing 
a business of not more than a fourth of the 
fisheries commands attc'iitioti and support from 
officialdom. Its diffuse character likewise makes 
it impossible for the industry itself to raise funds, 
found experiment stations, and improve itself. 
(b) The ignorance of government officials who 
have the deluded notion that native methods 
must be all wrong, and whose only idea is to ape 
European metlujds without camsidering their 
suitability to conditions. 'I’hus very cxj)en''ive 
and usually unprofitable experiments with Eu- 
ropean trawlers have been undertaken in In- 
donesian waters by Dutch and English officials 
and American business men. (c) The native 
fishing methoils are only for shore fishing, while 
their boats cannot go out in rough weather, lack 
deck room and cargo space, and cannot be used 
for off shore or deep sea fishing, (d) The igno- 
rance and poverty of the fishermen. 

From time to time governments have started 
a program of fisheries resi'arch, but nowhere in 
Indonesia has it ever been adequately and con- 
tinuously supported. To develop the marine 
fisheries of Indonesia it is necessary for each 
political division to have, (l) a thoroughly com- 
petent staff of scientific and technical investi- 
gators, engaged for their productive lifetime, and 
not for a maximum of 20 years or so, with a con- 
stantly shifting and changing personnel; (2) a 
scientific director with vision, competent to plan 
and organize programs of investigation in every 


fishery activity for 5, 10, 25, and more years; 
(d) ves.sels equipped for experimental fishing 
methods of all kinds e.xcept the otter trawl; (4) 
experiment stations for tiu' culture of both ma- 
rine and fresh water fishes, and the investiga- 
tion of invertebrate marine resources. 

1 ht' status of Ivast Indian lisluries and their 
methods was well tiescribt'd by Dr. 11. ('. Dia.s- 
MAX and Dr. J. I). F. IlAKDKxnKRG in “ Dc 
Indi.sche Zi'cv i.sschen t'li Zeevisscherij,” (Ba- 
tavia, 19.14). In Dr. I IardexbkriZs paper 
previously mentioned is given a picliin' of fish- 
eries invA'stigation in the Netherlands Indies 
since 1904. The lack of continuity of per.sonnel, 
with varying di'grees ol support, most of the time 
with no Vessel availalde for work at sea, and the 
small numl)er of inve.stigators at all tinns, has 
mad(' progre.ss difficult. 

Much the same could be .slid of Malaya. The 
director of fisheries, Mr. W. Birtw jsii.i:, was 
till' only scientific investigator until 1958, when 
Mr. D. V\ . Li.;Make was athh'd to the staff. In 
1940 Mr. .SooNG Mix Kong ri'tiirned from Eng- 
land, alter lurther training fur taking up fresh 
water fishery problems. 

In the PhilippiiU's, a competent staff trained 
in the United States, Jai)an, and Manila had 
been gradually organized, and at the time the 
Japanesi' .struck was uiuler the efficient diri'C- 
tion of Dr. D. X'lLi.AOuiai). Two large motor 
launches, eouipped for re.search, were in service, 
and research on marine and fri'sh watir fishes 
and fisheries, on crustaci'a, mollusca, and other 
aquatic resources was in progress, 'i'he culture 
of gurami, introduced by nu' in 1927, from Java, 
had spri'ad to three-fourths of the provinces. 
It hail become a well-estaldislied industry, and 
a new source of lo(»d ol rajiidly increasing im- 
portanci'. 'Phe culture of Bangos or bandeng 
{Chatios clianos), in which $50, 000, ()()() was in- 
vested in the Philippines, was far more adv'anced 
around Manila Bay than in java or elsewhere. 
An experiment station for the study of Chanos 
culture alone had been established near Manila, 
and every effort was being made to replace the 
traditional rule of thumb practices by scientific 
methods. Phili])pine fisheries nsearch, after 
years of preliminary effort, was at last ready to 
enter an era of sound devi'lopment when war 
came. 

In spite of the I'fforts indicated above, the 
only real ailvances made in fisheries throughout 
Indonesia up until 1940 were those introduced 
by Japanese fishermen. A few Japanese fisher- 
men, catching shrimps (;r udang, and Leioj!,nathi- 
dae (peperek or sap-.sap), had been in the islands 
for many years. In 1919-20 a group of fislu'r- 
meii from the KiuKiu Islands bi'gan fishing for 
the Manila marki't, using the muro ami method. 
This method of net fishing, devised for u.se on 
reefs in clear water at depths from four U) six- 
teen or eighti'en meters, is very efficient and 
provides large quantities of good fish at reason- 
able prices. Muro is the Japanese name of 
species of Caesio, a genus of excellent food fishes. 
'I'he principal fishes taken in quantity by the 
method are cai'sios, surgeon fishes, siganids, and 
balistids. On well .stocked reefs a thousand to 
two thousand kilos will be taken at one operation. 
The higher priced groupers or sea basses, snap- 
pers, porgies, and crevalles or jacks are seldom 
taken in quantity. The Japanese fishermen, 
using sea-going motor launches, go in all sorts of 
weather except during an actual typhoon. From 
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fishing grounds near by and from those 700 miles 
away they brouglit fish in good condition to 
Manila. In a short time numerous Japanese 
outfits were at work over most of the Philippines, 
and also in the watt'rs of Borneo, Malaya, and 
throughout the Dutch East Indies. I .studied 
their fishing methods and marketing not only 
in the Philippines, but also in Malaya and from 
the Sangir Islands, Celebes, the Moluccas, and 
Borneo, to Java and Sumatra. Japanese fisher- 
men dominated the Iresh fish markets of Manila, 
CVbu, Singapore, Batavia, Mi-nado, atid a great 
many other cities and towns throughout. Their 
ability, enterprise, and hard labor supplied a 
real need and were socially useful. 'I'hey caught 
fishes in quantity that tlu* native fishermen sel- 
dom obtained and then in limited numl)ers, and 
used methods which the natives could not or 
would not adopt. Japanese boats based at .Singa- 
pore ranged from the Ciulf of .Siam and the Anda- 
man Islands to the Moluccas and the Aru Is- 
lands, nearly 2.SOO miles away. 

In addition to the muro ami method, Japane.se 
fishermen introduced in recent years the use of 
large beam trawls, particularly in the Philippines, 
the South ( hina Sea, off tin* west end of .Sumatra, 
and in tin* Bay of Bengal. Long line fishing and 
hook and line fi.shing for tuna and l)onito were 
also introduced, particularly in the (lulf of 
l)a\ao, th(‘ Lelelx's Scvi, and the .Sulu .S(‘a. They 
opened a tuna cannery at Si Amil, m^ar dawao 
on the east coast of British North Borneo, in 
1928, and one at Xamboanga about 10 years later. 

For many years Japanese experimental fishery 
vessels, directed by competent scientists and 
manned by large crews of well traimxl fishermen, 
mad(? prolonged voyages throughout the In- 
doiu.'sian island world. Special attcuition was 
paid to the migrations and feeding grounds of 
pelagic fishes, particularly th(“ tuna family, and 
to discovering new fishing banks and the best 
methods of fishing them. As a result, Japanese 
have had more knowledge of the fishery re.sources 
of the entire Indo-Australian archipelago than 
the officials and scientific men of those countrit'S 
could obtain, handicappi'd as the latter were by 
the lack of such vessels as tin; Japanese used so 
freely. 

W hen peace n turns to Insulinde, we may rea- 
sonably expect that Japam se fishermen will no 
longer be a factor in island economics. I ndustri(;s 
in general will be disorganized, and fishing will be 
no e.xeeptioii. d he great city niark<“ts will not 
receive supplies from remote fishing grounds, 
and the more desirable fish will be at a pn-mium. 
d he various goecrnments, Dutch, British, Fili- 
pino, slnaild ha\c their attention directed to the 
importance of adequately feeding the |)eople by 
a better de\elo{)nient of tin- fi.sheri<*s. Due of 
the stcjjs necis.sary will be the training of native 
fishermen to use motor boats and to adopt 
modern methods. Only thus can be filled the 
gap left by the withdrawal of Ja[)anese fishermen, 
bixty years ago Japanese fisheries were but little- 
better than thos<‘ of Malaya, and the fishermen 
were using methods unchanged for centuries. 
All this was chang<-d and Japan became fon-- 
most in fisheries, a result largely due to a new 
system of education. Schools btr fishermen’s 
sons were established in every fishing village, 
whore boys were taught about boats, better nets 
and tackle, and improved methods of catching 
fish. In each prefect a high .school was estab- 
lished where advanced work was taught, navi- 


gation was studied, and graduates were fitted 
to be captains of ves.sels, and master fishermen. 
Finally a fisheries ins(itut(*, a part of the uni- 
versity of Tokyo, was founded. Here scientific 
leaders, technical ex{)erts, administrators, and 
all .sorts of teachers for fisheries mattc-rs were 
trained. No other country has such a w(‘ll in- 
tegrated system for educating fishermen and all 
.sorts of people for every conceivable matter 
connected with fishes and fisheries. Particularly 
in the Netherlands Indies and in (he Philippines 
there is urgent need of establishing sona- sort of 
school system for educating fishermen's sons, 
as .soon as governnu-ntal control is wrested from 
the Japanese. This rnatter cannot be left to 
chance, and the methods of kampong and barrio. 
The welfare of too many millions t)f people is at 
.stak(“. The ancient Malayan methods for in- 
shore fishing are excellent, in the main. But 
there is neetl for utilizing thi; vast resources of 
off-shore waters. Not oidy could the pc-ople be 
adecpiately fed thert-by, Init a surplus could be 
proces.sed for exirort. 

There is an impressiem, based upon inadeepjate 
knowledge and lack of extended field experience, 
that Indonesian wati-rs are poon-r in fish than 
more northern waters, ('fieniical analysis of 
sea water, and limited c(dlections of plankton 
have been held to prova* that there are few fish 
in tropical waters, d'he astounding amounts of 
plankton that occur at times, when planctonic 
organisms increase to such a \ast extent as to 
destroy most other forms of lift-, and tlu- frequent 
recurrence of such plu-nonu-na, s('em to liava- 
totally e.scaped tlu- observation of thos(‘ who say 
tropical waters are poor in fish. \\ hen one .sees 
vast .schools of sardines, as much at times as ten 
miles in length, shoals of mackerel, certain 
sp(-cies of carangidae, schools of tuna and bonito 
mih'S long, and other fishes in enormous numl)ers, 
h<‘ knows that such idc-as ar(' erroneous. Por- 
pois<‘sare large mammals that live on fish; 1 have 
seetf a .school of porpois(‘ that was LS miles or 
more in length and one to two miles wide. Just 
visualize the (luantity of fish such a school con- 
suiiK's daily. 

'I'he fishes just mentioned are migratory and 
more or less pelagic, only coming along shore 
occasionally. Ihey pay no attention to man’s 
political boundaries, which usually flout the 
laws of nature-. In order to pro{)erly develop the 
fisheries and ensure their perpetuity, there shoukl 
be an international commission to study the 
migratory schooling fishes, with i)ower to control 
their catch for the market. The commission 
should be emjx)wered t(j use all means m-ce-ssary 
to study the complete life history of such fishes, 
irrespective of political boundaries. When suf- 
ficient information was obtained, international 
regulations could be rlevised to ensure the per- 
petuity of the fishery. For such a commission 
w(‘ have as exampU.-s tin; very successful com- 
missions already in existence, both in Europe- and 
in the North Pacific between Canada and the 
United .States. In 1929 I presented a plan for 
this purpo.so at the Fourth Pan Pacific Science 
Congress, held at Batavia, under the title “'riie 
Scientific and ('omniercial Development of East 
Indian Aepiatic Resources.” 

Uiirler Japaiirst! control, the coniincrcc and most indus- 
tries of Indonesia rapidly became clisnrKanizcd, or pcrislied 
entirely. To-day in many reKinns (lie people are liard 
pressed for food. Many have left tlie cities and reinrm'd to 
their ancestral barrio or kami)onK. where they have some 
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chance of Krowin^ a little food and catchiiiK a few tish or 
crabs or shrimp, or eating inollusks. 

When the Japanese arc driven out, comm erco will be dead 
and industrial life at a low ebb. While the military are ac- 
tive, cities will be artificially stimulated, but with the with- 
drawal of armed forces the people will have little in the way 
of trade and sliould be helped to establish means for obtain- 
iriR and distributing food. This will be esiiecially true of 
fish, their main protein food. The native fishermen cannot 
be expected to sur't'Iy an adequate amount of fish to the 
cil ies and towns, or to the plantations. The price of this es- 
sential food will soar, while the quality of both fresh and 
dried fish will probably be far below the pre-war quality. 

The proper steps should t liereforc be taken to train youiiR 
men as tishernien, with emphasis upon the adoption of im- 
proved methods. The ancient Malayan methods should not 
be discarded blindly, and llie traditional skills and knowl- 
edRC of tides and currents, of reefs and fishing banks, of 
miRiations and habits, should all be preserved. Iful the use 
of motor floats, beam trawls, improved nets and other fish- 
itiR Rear, and the use of ice and free/ing methods, should be 
carefully tauRht. Such boats and gear should be used to 


supplement tlie existing native methods, and to utilize fishes 
not caiiRht by the old Malay methods. To train young men 
in the ways indicated is far more utgcntly needed than to 
train clerks or lawyers or salesmen. It will be necessary to 
make loans for the purchase of boats and gear, and to inaiii- 
tain young men while they are being trained, as the fisher- 
men will hav'^e no c;q)ital, but the people must be t)roperIy 
fed if they are to be healthful, industrious, and contented. 
Money spent to improve their food resources, and to help 
them i)rovide themselves with more and better food, will be 
wisely sjjent. 

To make the necessary ,s<'ientific investigations and to 
train properly an ade(|uate native staff, it will be necessary 
to apply some of the methods tound so successful by the 
Japanese. 

If the governments fail to do anything about the develop- 
ment of fisheries on a sound scientific basis, we may expect 
to see Jaitanese fishermen return to Indonesian waters in 
another genetalion. We cannot expect to fail in supplying 
an economic need, and expect to keep out those who will 
labt»r to supply the deliiatid. 
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The JlolUinders, iciw nre lerlainly the most tn- 
diislrious Teople i>t the World, muhe it <i ureal 
Part of their husinesstocidlci I Tlaats from all Tarts 
of the World, in order to diusc out those "dii eh may 
he useful to them, cither at Home or in their Indian 
Tlantations, and the Stales there, >;/?’/■ itreat Hn- 
(ouraf’ement to such as do their best Isndeavour in 
this H ay; for that Nation finds Us Advanlafie hy 
so doiny ... ( bu.ypi.i.Y, (len. 'rreat. Husb. .1, 
2 : 65 , 1724 ). 

In tlic Nctlierlands Indie.s, two kind.s of agri- 
culLurc arc vi;ry important to national economy: 
(hat concerned with .supplying the native popu- 
lation with enough nutritious plant foods, and 
that concerned with the cultivation of export 
products like tea, sugar, rubber, cassava, tobacco, 
coffee, copra, and cinchona. Tliese products are 
considered staples; that is, they are fairly uni- 
form in comiKjsilion and (jualil> , and are like 
those of other countries in nature and methods of 
delivery. 

The agriculture most important to the popu- 
lation is that which raises food. It has been the 
goviTiinieiit’s deliberate policy to give preference 
to the production of necessary foods rather than 
to the cultivation of export products. I* or ex- 
ami)le: (he law stipulates (hat not more than 
one-third of the tillable surface of a village com- 
munity may be planted with sugar cane; iurther- 
more, sugar may be cultivated only as a rota- 
tion crop in order to maintain the i)rotluctivi(y 
of the vSoil and to ensure fertility by regular til- 
lage. 

Export agriculture or, as it is also called, 
European agriculture, wasstarted in regions wdiere 
uncleared land was alnindant; labor imported 
from other jiarts turned the jungle into culti- 


* Substance of an address to the Botanical Society of 
Vv'ashington, D.C, 


vat<Ml lands supphing ])roducts reciuired in the 
world household. 

Besides this agricultural developnu'nt of the 
last 70 years there was, at the beginning of the 
last century, a system which aimed at incr(‘asing 
the income of the Netherlands Indii-s by legally 
compelling certain districts to produce ('ertain 
(piantities of I'xport products. After this so- 
called “cultivation system” had been applied 
for several decades, it was al)andoned because the 
politically liberal period of the past century 
was uaiw of compulsory deliveries and govern- 
ment interference in the i)rocess of i)roduction. 
It was feared that this could lead to excesses 
and was contrary to the princii)les according to 
which a community should be developed. At 
that time the government was considered (he 
guardian of justice, who was not to interfere with 
the actual i)roduc(ion process, but should see that 
certain legal principles were ailhered to in rela- 
tions l)elvveen people, emphasi/jng the freedom 
of industry and agriculture to develop these lela- 
tions economically as they judged best. 

The Cultivation .System doubtless gav e rise to 
the important sugar cultivation and the exten- 
siv'e cultivation of colTee in the Netherlands 
Indies. OtluT products receive<l their first 
stimulus in other ways. 

The beginning of the great dwTlopment of 
Netherlands Indies export agriculture dates 
l)ack to the period from 1880 to 1000. They were 
undertaken by concerns that rented sites from 
the poi)ulation or were granted government con- 
cessions to open up waste land tor a certain crop 
for a period of 75 ye.irs, in return for a fixed 
comi>ensat ion and other obligations agreed on 
with the government. 

In this way a large number of agricultural 
plantations came into existence. The extent of 







Figure 59 — Ihe Lxperimkntal Gardens ok hie (iovT. Hotanic Gardens in liunENzoRt; in 1H92. For a list of the plants srown at 
"’s Lands Plantentuin to BuitonzorK. 1817-1892” (Batavia: Landsdrukkorij), pp. 487-50.1. 

Ihis garden was established in 1876. It has devcloijcd sroatly in the course of tlie years. In recent years the ‘‘('ultiiurtuin” issued an 
annual list of seeds, cuttings, etc. which were made available by the 13ept. of ARricultiire to indiviiiual growers. A recent list is divided into 
1 ft n sections: 1, lleven; 2, teihn penlandra: .1, Piper; 4, Theubroma; 5. Coens; 6, Elaeis guiueensis; 7, Eugenia; 8, Vanilla; 9, Andropogon, 

‘O' 11. Shade trees, etc.; 12, Various leKuminotis plants (especially for Rrecnmaituring). 

The Cultuurtuin had trained a number of government gardeners (especially in grafting). The services of thtse gardeners, being available 
at a nominal charge, were much in demand. 
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their main exiiort crops can [)e seen from the fol- 
lowing table: 

Important ICxport Crops in the 
Niciheri.ands Inhies in 1939 


Crop 

Area planted 
in jooo hay 

Number of 
plantations 

Production 
in looo kt>s. 

.Sugar 

94.9 

100 

1562.462 

Ilcvca Rubber 

615.6 

1199 

198.087 

Coffee 

99.2 

377 

58.319 

Tea 

138.4 

337 

83.159 

T obacco 

36.5 

89 

39.003 

Cincliona 

17.0 

110 

12.391 

(a)Coa 

— 

37 

1.738 

Palm Oil prod. 

105.0 

66 

297.449 


Total planted area in hectares on jdantations in 
the Net herlands I^ast Indies in 1939: 

Java and MaiJocm 607.468 

Outer Pruvinccs 59 7.767 

Total “ 1.2057^ 

Many Ned lierlands East Indian products - 
rubber, for instance- are produced by native 
growers as well as b>' plantation owners. The ex- 
port figures in the preceding talde refer only to 
plantation production. Some pro<lucts, such as 
sugar and cinchona bark, are grown exclusively 
on [)lantations. 

In th(' cultivation of cinchona, government 
agricultural estaldishmcnts have played a special 
part which is of particular interest to us in this 
survey, ('inchona was originally developed by 
the Netherlands Indies government, at a lime 
when the govern iiumt still participated in culti- 
vation. Moreover, the prospects of this culti- 
vation were so uncertain that private initiative 
could not be expectc'd to take up this branch of 
agriculture. 

riic Netherlands Indies government consid- 
ered the cirudiona cultivation necessary to olHain 
the cinchona bark which had been recognized as 
very valualde in combating malaria, a common 
disease that disastrously affects the well-being 
and (MKTgy of the population in many parts of the 
archipelago. 

The government has continued its cinchona 
cultivation to the present day. It later devel- 
oped a system similar to that of the privTite 
estates. The structure of tin- business is com- 
mercial; but according to a unique |)r;iriice, re- 
sults obtained on these plantations benefit the 
whole community and progress made on these 
[danlations is not restricted (hereto but made 
available to (he entire cinchona industr\- in the 
Netherlands Indies. 

d'o understand the development of agricul- 
ture in the Netherlands Indies one must know 
the landed prof)erty situation. The main prin- 
ciple is that the land in the Netherlands 
Indies nmiains tin* inalienable property of the 
autochthon population. Foreigners in the 
Indies, even those who, though born in the 
Indies, cannot be reckoned as lielonging to the 
autochthon j)opulation, cannot own landed 
property. 

IJncleared lands, the so-calletl waste lands, are 
consifh'red crown lands, the right of disposal of 
which is in (he hands of the government, either 
by settling these regions or throwing them open 

hectare •= 2,471 acres. 


to cultivation. I'or this, concessions are granted, 
whit:h are generally to last for 75 years. They 
give the right of occupation, but provide that at 
the end of 75 years, the lands concerned are 
given back, wdthout right to compensation, to 
the government, which can then decide, accord- 
ing to local circumstances, whether to place these 
lands at the disposal of the people l)ecause this 
step is necessitated by the increase of the popu- 
lation, or to use (luTii for purposes of irrigation, 
or afforestation, in order that satisfactory food 
supplies may be provided by native agricul- 
ture*. 

In the Netherlands Indies, the variations in 
av(‘ragt: temperatures and rainfall have created 
widely diverg(*nt agricultural conditions. In the 
mountains there are cooler climates and, in cer- 
tain parts of the Indies, a very heavy rainfall, so 
that cultivations with very different demands 
on climate and soil can be successfully oi)erated 
side by side. In regions with high rainfall and a 
relatively low average temperature for the tropics, 
one finds plantations of tea and cinchona next to 
each oth<“r. 

Where there is a more pronounced dry season, 
coffee is cultivated. In the warm districts on 
the plains there are tobacco, sugar, and cassava. 
In regions wdth a relatively low rainfall restricted 
to the so-called wet monsoon, oiu* finds copra 
and spices. Rubber is cultivated in localities 
with relatively poor soil and constant rainfall 
or pronounced monsoons. 

Since the middle of the past century, the 
Netherlands Indies plantations have benefited 
greatly from the results of scientific investiga- 
tions. For this purpose experiment stations have 
b(*en established on a cooperative basis generally 
without any compulsion or interference by the 
government and each usually devoted to a single 
crop. In this wa\', experiment stations have 
been established for sugar, toljacco, indigo, colTce, 
tea, rul)ber, and cinchona. In recent \ears the>’ 
have Ix'en extended to include palm oil and 
roselle fibre. In addition, there ;ire other organ- 
isations called “Centers” w'hich collal>orate in 
furthering the cult i\at ion and standardization of 
kapok, essential oils, tapioca, and gums and resins. 

Ibilil 1932 the distinctive feature of the ex- 
j)erimenl stations in the Netherlands Indies was 
an absoluteh' free e.x( hange ol ex|)erienccs and 
an unlimited right on the i)ari of the research 
workers to publish (heir experiences and to 
compare their views wit h those of t heir colleagues 
anywhere else in the world, d'he conviction 
that the system ol tree trade, ol which the .Neth- 
erlands Indies has been a keen ad\’oca(e, wais the 
l)est for the count r\’ brought with it the obli- 
gation to see that the libertx’ to exchange goods 
was accompanied by the liberty to exchange ex- 
periences and views. It was hoj)ed that in 
this way world markets could be supplied with 
goods produced in those places where they could 
be develo[)ed most efficiently, that is, most 
cheaidy or. in other words, with the least effort 
and the gn-atest (juantity per surface unit. 

d'he free exchange of experience is a comple- 
ment to the free exchange of goods. In this way 
the supply of goods wall be secured most effi- 
ciently in definitely designated laoduction areas. 
This reciprocity can be developed or maintained 
only when pnxluclion methods are made known 
and when it is recctgnized that the natural right 
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of o\'cry country and every production retiion is 
to develop the cro|)S that it can operate i)etter 
than other production centers. 

The y(“ar 1932 brouiiht a marked change in 
this conc('ption. At that time the world turned 
selfishl)’ despotic in all respects. l)(tmestic prod- 
ucts were protei'ted by tarill wall.i and im|)ort 
quotas. Kvery country tri<'d to j)rot('ct its own 
production with all tin* iiKsins at its disposal, 
includin^r restrictions of the exchange of expe- 
rience. 

It is not nei'essary here t»» enlarge on the n-- 
cent past, d'he devcdopnient of our agricultural 
enterprise was a result of frt't-dom. It is inevita- 
ble that the tendency toward secre('y becomes a 
two-edeed suord which turns a,i»ainst national 
production. It leads to st'crecy within a small 
circle and to the neglect of po,'>sil)le dt'VelopmetUs 
because there is no trei' (hV-cus; ion of the wa>'s 
open for such development. I his condition leads 
to a working situation in which orders comt' from 
a central point and tras'el alone oreani/ed wa>'.e 
Collal)orators are deprived of th(' ph'asure winch 
erows from under.standine ami sharine what 
happens, from the knowledet- of the l;ow ami 
why of {)ropo,s('d changes, and from the recogni- 
tion of results and their ai)i)lication in the prac- 
tice ol the oreanization. 

If thert‘ is souiethine to Ik- le;irned from 
Netherlands Indies agriculture, it is the under 
standing that developmtmt is closely connected 
with a free exchange of ex|)erience and the recog- 
nition that great value acerm'S from every col- 
laborator being given an oi)portunity to an- 
nounce his \ iews, to have these tested b\ experi- 
iiumts, and to s]>eak of his owti exi)erienc('s at 
meetings and in trade literature. This condition 
of cooi)erati(m permits all to collaborate and to 


understand proposed projects. It fully recog- 
nizes the enormous \alue of workers who are 
earnest 1\' and energet icalb' pursuing science, 
'rtievshow l)y their own exaniitle that the collab- 
oration of all concerned is an essential condition 
ol i)rogress. With t his coojierat ion between the 
s])ecialist .iml the nation real ijrogress is po.ssible. 
d'oget ht'r I he\' are ent husiast ic for t he new I hings 
that can be created; together the>’ are enthusi 
astic ally convinced that e\er> personal work is of 
value to the work of the entire comimmitv-. 

II in our time, when there is so much talk about 
the ideals ol freedom, a lesson can be leariU'd 
Iroin the past, it is that Netherlands Indies 
agriculture shows how collal)oration in free- 
dom practically unh.imjnrcd l>y contractual 
regulations to oiU‘’s own company, to the chief 
or other superior, or Ijy other tiics, but borm- on 
tin- idea that the work whi('h one has to do has 
the highest priority when determining one’s 
actions leads to pre-eminent achievements. 
It shows one wav to raise our world to a higher 
plane, one way to realize t he idc-al of freedom from 
want: su[)plv ef'licientlv the .ivailable goods to all 
who are in real need of the nece.ssities of life. 

In t he above account onK a few very important 
(Tops have been mentioned. It has been said by 
l.)r. iT 1). Micrkili. that more useful plants are 
known from the Netherlands Indies lh.in from 
any other territorv of com[)ar.il)le size. A 
full account of these plants has l»een given bv 
K. Hf.YNT'. (1927) in his “ I )e Nutt ige Planten v'an 
Nederlamlsch-lndie”, ed. 2, 3 vols. (Ratavia). 

•An extensive a('count of ]dantation (ex[>ort) agri- 
culture will be found in K. W. v.W’ (iokKovt’s 
"Oost Indische (bilt ures”, ed, 2. 3 vols. (.Amster- 
dam. 1913). 
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'The history ol cinchona cultixation in Java is 
another instance of the succ('ssive ui)s and (l(»\vns 
which characterize the develoi)nu*nt of econoini- 
cally important products. In this respect, cin- 
chona is analogous to sugar, collee, tea, and 
ruhber-yiekling plants. In the |)eriod just ended 
we were able to speak of profitable, well-organized 
cultivatiems of a lew plants de\eloj)ed urider 
stabl(“ and i)rais(‘Worthy work-relat i< »ns through 
out; at other times, there have been decliiu' and 
depression. 

In those latter cases, planters had to find the 
couragi' to persev('r(* dc'spite reverses, for history 
sliows that a period of failure is usually lollow('d 
by OIK' of succi'ss. On the otiu'r hand, a ju-riod 
of succ'ess in any branch of agriculture - - es- 
pecially in tropical agriculture - must m-xer be 
considered j)ermanent. d'he state ol production 
in other countries, economic conditions abroad, 
and particularly the imperb'Ct application ol 
newly ac(pjir('d insight at otlu'C centers, a<l<led to 
the flagging of one’s own efforts, can easily turn 
that which is today called prospi'rity into an 
alarming, precarious state of dejirc'ssion. 

(.'inchona cultiv^ation in the Netherlands Indies 
began in 1829 when Hi.i’Mi;, the director of 
the botanical (hardens at Buiteiizorg. propeised 
that the Netherlands Indian government bring 
the cinchona |)lant to java. Many agricul- 
tural ('xperts, familiar with conditions in Java, 
sui)j)orted this iiroposal. d hi- land had been 
made available under tlu* provisions of the con- 
tracts with the government, concliuh'd in 1837, 
wherein waste lands were to be used to grow 
cinchona. 

The first cinchona plants to be brought to 
Java were carefully grown by Mipi ia. in the hot- 
houses of the Botanical Gardens at Leiden. In 
December 1851, the first specimen of Cinchova 
calisaya was shipped from the Netherlands to 
Java; it survivc'd the voyage and transplanting, 
thanks to the good care of d’KYSMANN, the famous 
horticulturist of the Botanical Gardens at Buiten- 
zorg. 

Many other experiments followed. The de- 
tailed history of (dnehona cultivation in the 
Netherlands Indies is found in official reports of 


till' Agricultural Service' (“ nificii'i'le Landbouw- 
kundigr \ erslagri'”) .ind in the accounts in the 
Java Courant of the deM lo})menl of cinchona in 
Java from 1856 to the bi'ginning ol the twentieth 
century. 

Hasskaki. was the first m.in to import cinchona 
directly from South .'America. I he story is told 
in .1 br(»ehure I'lititlcd I'hc Ciuchoua Tree Brought 
from Soul ft America to Java t>y Order of his 
'Majesty and King, W'itliam 111 (“De kinal)Oom 
uit Zuiil-.'XuK'rika, overgeliracht naar Java op 
last van Ziine Majesteit I'n Konig Willem 111”; 
l:>y 1)1-. X hu zi- ('Hu' llaguf, 185.S). 'The record 
of this pioneering etfort, with all its attendant 
dilVicult ies, is one to inspire a novelist to write of 
the stirring stories about thi' transjiortation of 
cultivated plants. 

Hasskaki. left the Hague for South America 
on December If, 1 852, and arrived in Batavia on 
Dei'ember 13. 185f, bringing with him eightv' 
plants which had remained alive. .Some ol the 
planisand seeds collected in South .\meric,i were 
shipped to the Netherlands and, iilter being 
raised there, were brought to J.iva. 

rims beg.m the first period ol practical cin- 
chona cultivation. It histed trom Ai)ril 1852 to 
lime 1856. During that time tlu' first siiecimens 
ol cinchona wi'i'e received Iroin tlu' Botanical 
G.ardeiisin Leiden; 1 1 vssKAKi. brought plantsand 
.seeds from South America; the first nursery 
g.ardens were laid out at Tjibodas in Java early 
in 1856 when more than forty-two specimens of 
Cinchona calisaya and sixty-four specimens of 
Cinchona ovata, both grown from seed, mid two 
hundred thirty-eight specimens of Cinchona 
calisaya and fifty of Cinchona ovata, both grown 
from cuttings, vvi're planted. 

Th(' second period lasted from June 1856 to 
March 1864, when Ji:Nr.Hi HN, the great organ- 
izer and meritorious naturalist, was made director 
of cinchona cultivation. During this period, the 
center of cinchona cultivation was transferred to 
Pjijiroean, wlu're the government had established 
i(s first cinchona plantation. Tjijiroean is still the 
center of cinchona cultivation. It isa jilace vv'here 
men of great scientific merit have workeil, their 
efforts and insight enabling cinchona cultivation 
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in th(' NfthcrlMiuls Indies to rise to the hcij^hts 
it reaclu'd in the nineteenth eenturv. 

As earl\ as 1858 a second ein< hona plant.ition 
was esiahlishcd at 'rjihenretn. 

I I'NC.lItiHN wrote the first manual about cin- 
chona cultivation. It ai)|)eared in 185‘^ under the 
tii\v Provisional (iuuir In Pxpcriniental Cituhona 
( ullivation (“ \'oorloo])ij^e handleiding van de 
proi'fkinacultuur ”), It shows how, in the course 
of the years, fundamental changes were intro- 
duced in the t(‘('hni(iue of l ultivation (//. p. 192.) 

A care ful anaUsis ol otlur ])ul)lications which 
have appeared in the course of lime shows how 
systematic in\'esti}j;atif)n made this gradual de- 
vt'lopment possihk-. 

A very imi)ortant fact to note is that, shortly 
after the be,u:innin.u of this culti\afion, the col- 
laboration oi conscumlious naturalists, chemists, 
and biolo^dsts was soui;ht and pnx'ured, and that 
efforts have been made to build this industry on 
strictly scientific lines. 

Tile third period of cinchona cultivation ex- 
tended from March 1864 to 1875, when its dir<'C- 
tion passed from Jl Nimi HN to Dr, K. VV. van 
Gorkom. During this time the chemical com- 
position of the alkaloid content of the bark was 
systematically in\ estimated, trivs were selected 
because of this alkaloid content, tlu' j^n-at value 
of ( inchona Lcdgcriana was recogni/i-d, less pro- 
ductive cinchona varieties were eliminateil, good 
botanical descriptions of the varieties being cul- 
tivated were compiled, and the variability of the 
alkaloid content ol Cinchona Lcdgcriana was 
recognized. 'This last work was stimulated 
primarily by the studies of J. ('. Bi.rni i.ot 
Moens, who Was employed as chemist for tin* 
cinchona cultivation on March 22, 1872. 'I'liis 
third period concluded the organization work of 
VAN Gorki M, who wrote aliout his experiences 
in three puldications: Contribution to the Knoni- 
edge of the Cinchona Cultivation (“ Hijdragt* tot de 
k(‘nnis der kinacultimr ”), 1868; Memorandum 
concerning the Treatment of Cinchona Plants 
(“Nota betreffeiide behandeling der kinaplan- 
ten”), 1869; and Outline of a (iuide to the Cin- 


chona CuUmition (“Schets ecaier handleiding 
\'oor de kinacultimr’'), 1870. 

I'he fourth pmiod, that ended with the open- 
ing of the twentieth century, began with Bkrnic- 
I.OT Moe.ns as director of cincdiona ( ultivation. 
ITider Bi;rnelot Moions Cinchona Lcdgcriana 
was grown more extensively, and the use (jf Cin- 
chona succiruhra as a stock was introduced, with 
the result that, in a very short time there were 
many cinchona estates in the Indii's, some be- 
longing to the government, and some to jirivate 
individuals. A unique princiide adherial to at 
this time was that all discoveries made on the 
go\ernmenl plantations be axailable to the entire 
comniimit\ , that iilant material and seed be dis- 
tributed without restrictions to all estates inter- 
ested in cinchona cnlti\alion. 

During this period the scientific work was ex- 
tended. 'I'he ser\ ices of the chemist VAN Lmai- 
.si'M and the botanist-physiologist J. B. Lotsy 
were secured. By 1900 the foundations of the 
present Netherlands Indian cinchona cultivation 
had been laid. Full publicity had consistently 
beiMi given the manner of working and the line 
of thought regarding the possibilities of develop- 
ment that could result from diligent work and 
favorable cultivation conditions, liecause of 
the scientific spirit and the free exchange of 
thought among all thosi: I'onnected with this cul- 
tixation, ilu're de\eloped a teclmiipie of cullure 
that has never been excelled. It cannot lie denied 
that cinchona cultivation has grown up in the 
Net herlands Indies wil hout subsidies, and wit hout 
any <i( tempt to eliminate or inqiede its develop- 
ment in other countries. On the contrary, com- 
plete readiness to inform other countries of the 
work done, and to make jilant material a\’ailable 
without reserve wherever it was needed has al- 
wa\'S lieen shown. It isimportant to recognize t his 
altruistic side of the cinchona cultivation in the 
Netherlands Indies and part icularlv in Java, and 
to see in it an exanqile of the spirit of (enterprise 
supiiorted by initiative and perseverance and car- 
ried on in a truly si ientilic. way. 
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In our historical summarv', the instigation to- 
wards undertaking trials for acclimatizing the 
Cinchona jilant, was sufficiently set forth. At the 
instance and by help of W'l noia.i., the French 
government took the init iative in Algeria. .At the 
beginning it afipeared as if good results might be 
looked for; but either the clioice of situation was 
not fortunate, or else the officials were insuffi- 
cient 1\’ aiapiainted with the needs of the foreign 
nurslings, so that they were not placed under the 
most favourable conditions; the experimental 
planting, therefore, soon went entirely to the bad; 

* Rcpriiitfd trfjin l lie .iijt lior's “ A I landlxiok of Cinrliona 
Cnhiiro,” translated by H. I). |.\( kson t.Atiisterdaiii tV 
London. ISH.S, p).. ,VK 62). 


according to the official reports they were anni- 
hilated by the sirot'co. 

The Fnglish government was no nuM'e fortu- 
nate in its first attempts, and it was generally 
thought that the Netherlands in its rich and ex- 
tensive colonies, possessed the best op[)ort unity 
with rt'gard to satisfactory results, to venture on a 
new and earnest experiment. Indeed, the ques- 
tion of a lasting supply from the mother-country 
of Cinchona, having regard to the uncontrolled 
exploitation in .South America, had taken an in- 
ternational character, in which all civilised 
peo|)les may be said to lie concerned. 

In the Netherlands, the full weight of this con- 
sideration was also felt. A first attempt towards 
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over the Cituhoua to Java, was made in 
1829 1)N lii.i mi;. During the years Irom 1880 to 
18.^7 the subject was considered also by Kokt- 
iiALS, Ki;in\vardt, h'KiTZK and JcNaaii in; 
meanwhile with but little good result. 

The government Mas cjuite con\ in( e<l ot the de- 
sirability of earnest efTorts being made, Init the 
conditions of the time could not be called tavour- 
able for the j)rosecution of a task which would 
doubtless demand considerable pecuniarx’ sacri- 
fices, and of which the results and eventual fruit 
could not lie ant icipated. 

It is a noteworthy fact, that, when the Director 
of Cultures in Java, IIi.KK DK Xoc.M., in 1887 
drafted model-contracts for issue in hiring waste 
lands, he was already thinking of the i>ossibilit> 
of a spcH'ial ex])loitat ion b\ private means for 
Cinchona culture. 

Rut the time for vigorous measure had not \el 
arrived; men howexer like \ kolik, Mi’I.di.u, di-; 
X'KiKst;, and Mic.it i;!. xxere not xvearx’ of calling 
the attention of the government to the subject 
and keeping it awake, ami it max be added th.il 
finallx’ the travels and xvritingsof X\’i i)iu;i,i,, gaxe 
an impetus toxvards a decision xvhich could no 
longer lie restrained, after his increasinglx 
xveighty argument, of the real urgencx ol the case 
and his exact information given about the wavs 
and mcxins towards sucTeecling in the quest. 

It xvas reserved for the* Minister for the Col- 
onies, ('ll. IC I’Aiii I), to undertake and carry out 
the necessary arrangements lor the great xvork. 
In the xear 1851 PAiit i) communicated his |)lans 
to F. Jt'Ncan iiN, at that time sojourning in the- 
Net lu'rlands. and alrcad>' famous as an Indian 
naluralisl. These jilans were on an ample scale, 
and of wide comi)rehen.sion. 

The government xvished to send an expert to 
South America, there to collect seeds and plants 
and bring thcmi oxer to Jaxa. JcNc.iH'iiN w.is 
cliosc'n for this dinicult but honourable task, and 
it xvas expected of him, that he would eagerix 
seize the ojiport unit x’ to attain to a thcarough 
knoxvledgeof the country, xvhich had become la- 
nious bx the classical writings of A. X’on Ihwi- 
noi.DT and nianx others. Jcnc.ih iin apiilied 
himself assiduou.slx' to studx all the existing 
xvritings and oflicial iniormation, xvhich would 
c'onduce to his prei)aration for this highly imjior- 
tant mission, and the satisfactory issue ol the 
subjec t . 

Mrantiiue, the projc'ct came to nothing. As 
JfNc.ui iiN testific'd some years later in his re- 
ports, he gaxe up his c'oni mission, and the dis- 
tincticu cjf the mandate, on behall ol his old 
friend, J. K. IIasskakl, who had been the colo- 
nial 1 olanist during the years 1887 to 1848. and 
in 1846 xvas engaged at the state liotanical garden 
at Buitenzorg in Java, but altcrxvards having 
been removecl from his proper sphere, was at that 
time in Dusseldorf emploxed in business, still ar- 
dently longing to be reidaced in active service, 
which would satisfy his scientific knoxvledge and 
loxe of Nature. 

What followed need not 1)C detailed. The fact 
is, that the Dutch goxernmeni forced the dilli- 
cult mission on Dr. IIasskakl, xvho.se doings and 
actions xve must now brielly recount. 

Dilficultics and clangers of all kinds xvere in- 
volved in the commission, for coopc'ration on the 
l)arl of the Soulh Americans could hardly be 
reckoned on. It might rather be expc'ctcd that 
every step, and ex^ry action which might seem 
to threaten the maintenance of their monopoly 


would be resisted, xxhilst in the distracted politi- 
cal condition of the .South American Repulilics, 
any foreigner appearing to cherish the design of 
attacking the most notable and richest source 
of livelihewd, had verx’ little guarantee caf his 
personal safet x .' 

'I'hiis the commission rc'ciuired tlie utmost 
delicacy of management. (‘oniickaue was re 
po.sed in a scientific man. xvho jiossessi'd besides 
courage and hardihood, ,i strong const it ut ion. 
experience and heart \ devotion. 

lIxssKAlu, was siifluient lx prc'jiared and readx 
to start, when <i circumstance- li.ippened which 
did not make his task seem easier, .uid moreoxer 
compelled him to be xery careful. An interested 
l)Ut somexvh.at clumsx juiblicist, unseasonablx' 
disclo.sed the ])lans of the Dutch goxernment 
abroad, and it was reasonalile to exjic-c t that this 
would be reported to Scuith .Xmerica, where the 
inhabitants t bus enlightened, would c ertainly do 
their best to counteract and Irustrate all at- 
tempts. IIasskaki.’s iiajK-rs were drawn iqi and 
made- rt-aclx , with an ex e to 1 hc-sc- facts and c;on- 
siderations. 

d'he intrepid explorer left hbtrope in Dec'ember 
1852. as Herr .Xlt i.i.i.H, natixe of (’assel, living 
at Amsterdam. 1 lax ing arrived in the- XX'est In- 
dies, he thence traxelled over the Isthmus ol 
Panama to Callao, which i)ort after numerous 
dilfic'ult ies and perils xxas reached on the 81st 
Januarx 1858. 

In tile Wf'St Indies and .it I'atiama yellow 
lexer was then raging, conseciuentlx ciuaranline 
was observc'd in the splendid bay oi Callao. 

A surgeon came on board to inspect the crexv 
and passengers. He did anijile justice to the 
abundant table of the steamship, and [irobably 
it was to be ascribed to this, that he did not nej- 
tice the sx'mptoms ol the- drt-.ided disease, which 
acc'ording to exoryone else, were- plainlx’ to be 
recognised in one* of the passengers; the olficial 
doc tor saw no danger, and dc-c larc-d everx thing in 
order. 1'he c|uarantine w.is raised, the passengers 
discmbarkc-cl, and the lolloxxing dax , ( <dlao lor 
the (irst lime liecame accpiaiuted with the terrible 
xelloxv fever. 'I'he passenger died; Callao was 
inlect ed. 

Herr Mia.i.t.K hastenc-d to leaxe the* place, and 
turned immediately eastxvard towards Lima, the 
ancient roxal citx, the Paris ol .South .Anu-rica. 
\aricjus eircaimstances hc-rc- conqielled him to a 
Stax- of thn-e months, xvhich he turnc-d to pri-fiit in 
.icciuiring the langu.ige of the (ountrx , ;iml ojieii- 
ing up good c'onnections. 

Just at this time, the Peruvian goxernment had 
the idc-a of iieopling the c-astern districts ol its 
territorx with hairoyc-.ui colonists. 'The distant 
unc'ult ix at ed xvastes were still lor the most p.irt 
unknown. 

Our traxeller made good use ol this c ircum- 
staiic'e. He had prel e nded to t rax el xvith a scien- 
tific aim, and noxv agreed to gixe his best exjieri- 
enc'e and ol'serxations, ])roxicled the goxernment 
assured him ol its moral supjiort. 

Thus it fell out; recommendations were sent 
to officials and the clergx' in the interior; the gox- 

’ It appe-ars (piilc uuo. by reports just to liaml frotn the 
heart of the t'iuilunta countries, tliat tlie Soutlr Atueiicans 
are still out of humour at the distur liance of their monopoly. 
At the present time however it is easy to collect seeds of 
Cinihnmi there, although the illusion of theri'hy Kettim; poe- 
sc-ssion of the better sorts must not he (-ntertained. On the 
contrary, there prevails a resolute intention, to further the 
propagation of inferior descriptions outside their own 
country. 
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ernmcnt therein cx|)rcssc(l its desire that all 
things required hy (he Iraveller Mi'I.lkk, should 
be furnished, aiul indeed, he ihus obtained the 
best opportunit)’ to jirociire the necessary 
knowledge and data. 

For more than a year IIasskahi, roamed about 
the Andes, sometinu's penetrating to a height of 
I.S,000 feel abo\e (he sea.- 

From e\er\' point ol \ iew, and in ample meas- 
ure be experienced dihicnlties, incidental to a 
waste, unknowfi, and \er\ |)rimi(i\e or unci\il- 
ised country, d’here was no lack of dangerous, 
and sometimes droll adventures; with all that 
even in the midst of the Cinchona forests, it 
seemed still dirticult to collect seeds and plants. 
Now and then, it cost much toil and tact, to dis- 
pel arising distrust or to adroitly divert it, and 
once in that position, (here was no end to ol)struc- 
tions and ini]X)silions. 

Ne\ertheless he succeeded in getting possession 
ol some seeds, and sent them by trusty hands 
direct to the Netherlands, and after the turn of 
the year, several hundreds of >()ung plants were 
collected, which salely reached the coast, packed 
in twenty one cases. Hy a concurrence of acci- 
dents, some others dispatched in advance, were 
injured by neglect at Panama. 

At the end of August 1854 IIasskaki, was able 
to ernluirk at Callao with his costh treasures on 
board the Prins Frederik Hendrik, a war ship 
sent from the Indies. A heavy (ask was at'com- 
plished, but the series of cares and disappoint- 
ments was not closed with it. 

Sailing in a westerly direction in (he Pacific 
Ocean, the\ arrived at Makassar, where the war 
steamer (iedeh took over t he charge, and brought 
it to Halavia on (he 14th December 1854. 

I’lic coiu'ern now was to forward the young 
plants to the cool mountains as speedily as pos- 
sible. During the long voyage they Inui suffered 
much, so that not more than seventv' reached 
Tjibodas on the (iule range of mountains, an 
estaltlishment to l,e described j)resenlly. 

Hasskaki-’s mission may be said to have lieen 
completed with credit and satisfaction, and the 
Dutch g(jv ernnient gave him subst.uitial proofs of 
recognition and estimation, ('ertainly to no one 
Ijetter than to him, couhl the further care of (he 
new colonists be entrusted; .so Hasskaiu, was 
charged with the direction of Cindnaia culture in 
Java, and acquitted himself of the task ,i('(ording 
to his powers till the commencement fd 1856, 
when, in consecpience of continued weariness, 
constant ap])lication and perhai)s also of disap- 
pointments without end, he became ill and found 
himself oliliged to return to Europe, about the 
middle of the year.® Dr. F. Ji N<aii ttx was en- 
joined to take over IIasskaki. ’s work and to 
continue it. 

What was it meanwhile that had taken place 
there at that time and previous to IIasskakl’s 
mis.sion? 

Many years previously, a plant which had been 
sent to Java by Miqukl, was planted in (he hos- 
pital garden at Weltevreden, and there was long 
considered to be the true Cinchona. In 1856 1 
saw the plant, then a healthy bush, but it had 
been known for some time, to be nothing else 
than Ca scar ilia mvzoniensis. 


» In English feet = 16404. H. 14. J. 

* Dr. Carl Mci.i.kr Rave a long account of Hasskarl's 
noteworthy travels, in the "Deutsche Revue der Gcgcn- 
wart" for 1873. The whole question of the introduction of 
the Cinchona tree into Java, was taken up by Dr. W. H. 
DE Vriese in an interesting pamphlet in 18.S.S. 


In 1851 there was in Paris a (rue Cinchona 
plant lielongingto the best species, C. Calisaya; it 
was raised from .seed, collected liy W’kddeli, in 
America. Professor dr \’rirsk received this 
precious specimen from MM. TiiiitAirr e( Ke- 
TRi.i':Rk of Paris, in exchange for certain Indian 
|)lants. d'ranslerred to the garden of the acad- 
emvot I.evden, it was afterwards placed with the 
greatest care in a spcciallv' prejiared case and dis- 
t)a(ched to Java, bst Decemlier 1851, by the sail- 
ing ve.s.sel Frederik Hendrik, P. Huidekoi'Rr, 
master. In .\i)ril 1852, Ti:ij.smaxn, the curator 
of the stale botanical garden at Huitenzorg, re- 
ceived this firstling. It had suffered so much, 
that it could not be kept alive, Imt thanks to 
Trijsm Ann’s care, one cutting was obtained 
before it succumbed, which develojied robustly 
.ind was transferred to Tjibodas in the Gcde 
range of mountains, the so-called siravvberrv 
garden of the (Governor (ieneral, about 4400 feet 
alxive (he sea.' The diligent Trijsmann qiiuTly 
obtained a new individual from this plant, itself 
once a cutting, and the specimen booked as 
( alisava No. 2. olaained a ])lace clo.se to the 
parent jilant, between the thick roots of a hewn 
flown, gigantic forest tree. Though this situation 
mav seem very narrow and confined, experience 
had taught the skilful propagator to reckon pre- 
ciselv' on it, that on the other hand, an exiellent 
shelter would be secured for the tender nur.sling. 

The jiarent tree and its offspring vied with each 
other in rapid growth; according to the observa- 
tions of 1st Januarv' 1856, No. I had fleveloped to 
4 metres, and No. 2 to 2'Cy metres. In July 1859 
the dimensions indicated were 16 and 15 feet, and 
in January 1865, 28 and 24 feet. In 1866 No. 2 
(the cutting obtained from No. 1) began to 
languish, and then threatening to die, it was sawn 
off about 2 dc'cinietres aliove the ground. The 
tree' of about fourteen vears old had reached a 
height of 8.125 metres, with ;i circumference 
round the trunk of 0.8 metre. 10 kilos of dry 
bark were obtained from the sawn off stem, whilst 
if the tree had been dug out, and (he bark har- 
vested from all the branches, the stump, .and the 
roots also. lh(‘ outturn would certainly have 
aniomited to 12 kilos. .A barge piece of the sawn 
trunk was forwarded to Handoeng, and being of 
historic.il value, it is carefullv' iire.servcal in the 
olficc'of the Dirc'clorof t he gov ernment Cinchona 
culture. In the same vva\ , disks were l.aken from 
the handsome stem with the bark still on, and sent 
to the ( 'oloiu.al Museum at Haarlem. The tree 
No. 1 rem.ained several vears alive, and .attained 
('onsiderable dimensions; from (he stump of .No. 

2, numerous, robust suckers sprang up; but (he 
original Cinchona establishment vv.as ab.andoned 
about the year 1866, and attacluai as a section 
to the state bcjtanical garden. .Spcrial care being 
no longer demanded, the nurseries for Cinchona 
cultivation were transferred to (he central range 
of Preanger, and then, as the origin.al trees at 
Tjibodas were no longer necessary for prcjpagat- 
ing, they had less attention devoted to them, so 
that at the present time, they probalily are no 
longer to be found. 

It will presently appear that the two nurs- 
lings so cjften mentioned had their full share in the 
multiplication, and thereby must constantly have 
been subject to severe treatment. Thus, for the 
purpose of chemical investigation, strips had 
been repeatedly cut from the bark of the stem, 

* In Paris fvet, or 4812 PlnRlish fed. B. D. J. 

'' Nearly eiglu inches. B. D. J. 
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:ill of which taken together from these two, as 
well as from all the remaining original Cinchona 
trees at Tjibodas, so much anil so long experi- 
mented on, in every shai)e and form, that their 
tenacil y of life may be ai)preciated now that they 
did not succumb more speedily and in greater 
numbers. In the barks of Calisaya 1 and 2, from 
5 to 6% of alkaloids were found, under different 
rircumstances, and by various analysis, pro- 
duced for the most |)art as quinine and its analo- 
gous compounds. 

We were therefore right in hoping we possessed 
the best and richest description of Cinchona, and 
it is not to be wondered at, that the endeavour 
was to increase the number of individuals of such 
excellent ipiality by artificial propagation, as 
ra[)idly as possible. The trees tlowereil repeat- 
edly l)Ut the flowers always withered, and fell off 
without setting fruit. From 1864 onwards, the 
trees at Tjibodas were allowed to rest, and in the 
)ear named, two of the sjieciniens in the straw- 
berry garden were manured. In 1865 they 
\ ielded some well developed capsules, from the 
seeds of which a few couiig jilants germinated 
and were planted out at Tjineroean in the Mala- 
war range, d'he seedlings did not wholly re- 
semble the parents, but by progressive develop- 
ment, the majoril>' at an adsanced period of life, 
came to resemble small trees showing single, 
unmist akalile, important deviations, amongst 
other things, in hairiness of the leaxes. 

The strawberry garden at TjiViodas, where the 
two parent trees stood isolated, was so far sepa- 
rated from the higher situated Ci>tchona planta- 
tions, where other species occurred, that it was 
hardly ^x^ssilile to sus))ect hyltridizat ion, unless 
insects might have conveyed the pollen Irom 
the trees at a higher station; the wind (hough 
could not be the carrier, for a Inroad slrij) of forest 
lielween both sections id the nurser\- was lelt 
untouched. 

W'e shall sultsequenth see that bastards or 
varieties are mosth' obtained b>’ mult i|)licat ion 
by seeds, and that these, harxested from one tree 
and at the same time, as a rule produce plants, 
very xarious in appearance and form. It is well 
to remember that from seeds brought l)\ W'la)- 
DKI.L from America, Inbrids or varieties were 
already derived (see XOl. 1, p. 61 of mv book, 
De dost- Indisc he cultures in hetrekking tot 
handel eoi )njvcrheid, where the distinguishing 
points of hx’laids are considered), and in this 
case it is exi)lained, that in the seetllings the char- 
acters of both the parent-trees revert. 

With regard to (]uality, it appeared in the 
course of time, that the liarks just described were 
not in realitx so good as the first repealed an- 
alytical results had declared. Since chemistry 
has taught how to sejiarate with greater nicety 
the various Cinchona alkaloids, analysis brought 
to light the fact, that much of the pretended 
([uinine in the Calisaya liarks, Nos. 1 and 2, was 
nothing else than quinidine and the so called 
amorphous alkaloicfs. 

Having thus in a short space .sufficiently re- 
counted the history of the first Cinchona plant 
which reached Java, we must now return to 
Hasskarl’s mission and clo.sely follow up its 
results. 

We have mentioned in passing, that Hasskakl 
<luring his stay in America, sent seeds to the 
Netherlands. According to his statements, 
these were derived from two varieties of Cinchona 
Calisaya, and also from C. ovata, C. antygdalifolia. 


and C. pubescens. Some of these seeds, were, 
with the powerful coiiperation of UE Vkiese, im- 
mediately sent to India, and the remainder were 
entrusted for sowing, to the directors of the bo- 
tanic gardens in the Netherlands. 

In ja\a. the curator Ti ijsmann was naturally 
selected as the man to take charge of the treasure 
thus acquired. Teijs.mann knew that the home 
of the Cinchona was in the higher, cooler, moun- 
tain zones, and at Tjipannas, Tjibodas, Tji- 
beurem, and Kandang-liatak, resiiect ively about 
1200, 1290, 1460, and 2.372 met res above the sea,® 
he, with the assistance of the skilful suiierin- 
tendent Ti:i si her, laid out numerotis and ex- 
tensive nurserx-beds, on which the seeds were 
sown with the greatest care, and jiroxided with 
the needlul protection. 

'Fhese estates xxere chosen, for the siinjile rea- 
son that no other land under Teijsm Ann’s super- 
vision xvas available, lie gave an account of his 
proceedings in letters dated 30th Jaiiuar)’ 1854, to 
whii'h he addl'd a ])ro])osit ion, that in order to en 
sure the germination of the seeds, a commission 
of experts should be nominated, xvhose function 
it would be. to trace out suitalile lands, and to 
determine their elevation. He further urged the 
experimental culture of Cinchona in selected 
places, not confining it to that region, but also 
seeking elsewhere for suitable land. 

With this reminiscence, borroxved from au- 
thentic sources, we join in a hearty protest 
against the accusation, so often rumoured, that 
Teijsmann “obstinately and irremoxably clung 
to the purposi' of fixing thi* future Cinchona cul- 
ture, exilusively to the Tjibodas estate.” Who- 
ever at the present time, ascribes the sad ending 
of the Tjibodas Cinchona plantation to Teijs- 
mann, simply shoxvs insufficient acquaintance 
with the facts, and besides, inattention to the 
history of the plantation. It xvould be useless, 
and here at least is not the place for it , to awaken 
old (luarrels. or to take sides xvith this or that 
champion, Init esteem for 'ri.ijs.MANN’s industry 
compels us to place the facts in their true just 
light, and as xve were nexer infatuated with the 
idea of an extended Cinchona cult ix at ion on the 
narrow mountain ridge on the northxvest aspect 
of the Cede range, xve ma> not deny, that the soil 
and climate at least did not appear unfaxourable 
then'. The txvo oldest Calisaya trees, and many 
others, of 10 to 14 vears old planted still higher, 
xvhich xxe haxe xisited re|)eatedly, liaxe alxvays 
astonished us by their strength and actixe dexel- 
opnient, in spite of the mortal exiieriments to 
which as xvill immcdiatelv be shown, they xxere 
subjected xvhen xoung bx attempts at artificial 
propagation. 

How manx of the jirex ioiislx' mentioned in- 
tended nurserx'-beds succeeded, xve cannot .say for 
certain. The iilanls resulting therefrom, with 
those sulisequent ly brought from the Nether- 
lands, raised from the seeds entrusted to the 
various botanic gardens, xxere init out at regular 
interxals of 20 feet, in the specially cleared 
ground. In December 1854 Hasskarl himself 
came oxer, and brought xvith him specimens from 
America, though it seems uncertain xvhat this 
number xvas. On the first of January 1856 there 
were mentioned as lieing at Tjibodas, the txvo 
Calisayas in the straxv berry garden, resided ixely 
.3 and 2.75 metres high, 42 Calisayas and 60 
Ovalas, raised from seeds. Amongst the plants 


• In EnRlish feet A6.t7. 42.12. 4790, 7546. B. D. J. 
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ini roducod direct from Ainerira, there were three, 
0.8, 0.5 and 0.25 metre hi^h. The weather was 
unfavourable at the Ijejiinning of 1856; many 
plants were damaged by violent winds, and the 
fretpient showers did much harm, liv this lime 
238 Calisayas aiul 50 Onitas, had l»een oblainetl 
from cuttings. It was said in the earliest reports, 
that the plants showed a strong inclination to 
branch quickh , and these l)ranches made suital)le 
cuttings. On attentiveh going oxer the monthlx 
reports in succe.ssion, it will be ])erceixed, that 
Hasskari, ami jrNt.m iiN also, b\- persexering, 
accomplished much by making l ul lings, although 
it liecomes apparent therebx, that relalixelx fexv 
grexv up to plants, though jrNc.iii'iiN states in one 
of those reports, that not more than 10%' of the 
cut t ings failed. 

Tlie truth is, as we haxe found during eleven 
years, xvlum we could axail ourselves of rii)er e.\- 
perience and better means, that, except in C. sue- 
ciriihra and C’. o1Jicin<ilis, cuttings as a rule, are 
most troublesome and deceptive. If well put in, 
and looked after, cuttings xvill sometimes for 
months maintain a favouralile outward appear- 
ance, and some will even seem to grow. If how- 
ever they are examined more closely, there will 
be found little or no sign of rooting. l)ut on the 
contrary, at the base of the cut surface, a knob 
shaped thickening, the so called callus. 

Now we can imagine, that at first the propa- 
gators allowed theinselxes to be deceived by these 
appearances, and that they seemed to see thriftx , 
healthx [)lants, w hile I hex reallx were merely 
fresh and green cuttings, without a gf)od sxsiem 
of roots. .Such individuals planted out in the 
open ground, must as a matter of course s|)e(‘dilx 
die, and we must seek in this direction for the ex- 
planation of nundierless disa|)pointments. which 
were constantly exi)erien( ed in (>ropagating, 
when this was not accomplished b\ means of 
fresh, well developed seeds. 

.So also at the i)resent time it does not seem 
strange to us that so fexv |)lanls germinated out 
of the mass of seeds sent lix' Hasskari.. (iranie*! 
that thov were in a germinatixe condition, it re- 
mains still a fact, that t he older the seed, th(^ more 
difticult to start it into growth, and if nianx' even 
now are lost from fresh, healthy seeds, sown 
broadcast (jii beds howexer protected against 
wind and weather, etc., it isevident that but little 
was to be ex petted from setrd that had travelled 
far, was neither itexv nor fresh, ami treated in the 
way al tjxe mentioned. From 1864 onxvard, xve 
have rtqteatedlv receivetl Ciiichoua seeds direc t 
from America, or via t\ie Netherlands, and ley 
another method of treatment, xvhich we shall 
descrilie hereafter, xve always obtained a satis- 
factory numlcer cjf plants. If the seed sent by 
Hasskari, had yielded results in proportionate 
measure, java would in 1855 alreadx have re- 
joiced in the possession of many thousands of 
('■DichoiKi ])lants. But the properties of the Cin- 
chona seed were to be learned onlx bx' costly and 
tedious experience. 'Fhe cultixalor Ti ijsmann 
himself, who had by the eml of 1853 extensive 
beds, sown with Cinchona which judged from our 
pre.sent standpoint, really obtained no results 
worth naming, taught us in March 1864 a method 
of germinating seeds which we haxe always found 
excellent, even xvhen xve had to do with seed no 
newer and even xvcjrse cared for, than that sent in 
quantity Icy Hasskaki,. 

On the first of May, 1856 there were recorded 
at d'jibodas, 43 Cinchona Calisaya, 76 ovala i\n(\ 
3 C. Innceolata besides 865 cuttings. 


The total nurnlier of plants xvas thus actuallx' 
lessened b\' one C. Calisaya, lent increased bx' 15 
C’. ovata. 'File lanccolata w hich are here enu- 
merated for the first time, apjiear later on to be 
identical with the (\ ovata, or at most onlx a 
xarictx’ of it. 

In the strawlcerrx garden the two oldest Cali- 
.sayas continued growing, and there also we find 
mentioned a s[)ecimen ol Cinchona pubcsccns, in- 
troduced as we suspect from the Netherlands. 
This iilant did not long surxive, at least it was 
soon omitted from the reports, and it may be left 
out of our reckoning, lor no propagation of it 
seems to have taken plac e. This single specimen 
hacl reached a height of 0.5 metre. 

The late.st reports of Hasskakl concerning 
Tjibodas, are dated 2 and 3 Julx 1856, and are 
conqiilecl from data ot the superintendent 
Tei'schek on dutx’ there. 

-According to this official rejeort there were on 
July I St .IS follows, 113 Cinchona Calisaya and 
88 ('. ovaia, the latter better developed than the 
former. J I'Nc.iiiL iin who on the 3rd July folloxv- 
ing personallx' ins[)ected the condition of the 
plantation, reported only 63 plants in all, 37 feeing 
Calisaya. The dimension of these were, 26 
under, and 9 aboxe 0,25 metre; the txvo others 
hacl reached a height of even more than 0.5 metre, 
whilst ol C. ovata onlx 8 specimens attained more 
than 0.275 metre. With the transfer of the direc- 
tion of culture, there xvas thus suddenly brought 
to light the inaccuracies, for which Hasskari., 
then already under treatment in the hospital at 
W'eltex reden, can hardlx' be blamed, 

(Jiiite in .icrordance with 'I'i ijsmann's repre 
senl.itions of 30 Januarx 1854, Ji;N(>m iiN had 
already sucxeeded in directing the attention oi 
the Dutch government to the excellent situation 
for an extension of Cinchona culture offered by 
the central mountain range of Preanger. He had 
moreover wcughty objections to 'I'jiboclas, and 
also in a general xvaxy against clearing the (a*de 
runge. 

'fhe objections ('onsislc'd in the unfax ouralile 
fcarmation of the ground, the want ol shelter 
.igainst wind and of wafer sup[>lv, t he inadecpiacy 
of the ground, as well its c|u.ility and lastly the 
imjxencling clanger from the .iciive neighbouring 
crater. .Aboxe all, JrNc.iiiiiN considered the 
pl.antalion tc) lie* too low. 

In the* Malaxvar range (Ziiid Bandoeng, .diout 
the c entre c)f ihe Preanger regeiu y ) thc-re was not 
one of these drawbacks; cjn the contrary every 
condition xvas favourable, both in regard to cli- 
mate and soil, as to the formation of the ground 
and the amount of suit;d)le lands disiiosable. 
Jc Nc.itcuN visited this region first in October 
1836, and all his subserpient writings and actions 
testify to his grc*at liking for this neighbourhood. 
At that period, there was nothing to lie found but 
boundless, impenet ralde forests, in wdiich the onlx 
open spaces wc-rc* due to the sulphur springs of the 
VVajang mountain, and a fexv warm springs close 
by. The entire tableland of Pengalengan, within 
the vertical limits of 4400 to 4500 feet aliovc the 
sea,^ estimatc'cl to be 9 kilometres from east to 
west, and fully 10 from north to south, was cov- 
ered with forc'st to the tops of the surrotinding 
mountains. No other mountain district exists 
in Jax'a w hich can vie with this, in its great extent, 
proportionate height and favourable situation. 
Towards the close of 1839 a passangrahan (resting 
place for officials and travellers) was built, an 

T Rc.snctlively 1812 and 4U21 in English feet. B. D. J. 
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opening made in the forest at the most suitable 
point, and a road constructed. From this point, 
the forests were begun to be cut down, and 
plantations laid out; this increasing year by year, 
ended by taking in a considerable portion of the 
higher lands. 

JuNGiiUHN had fixed his eye upon this region, 
so highly favoured by nature. Here would be 
room for an almost unlimited exten.sion of Cin- 
chona culture, and in these highlamJs, which of- 
fered the most striking resemblance in climate 

DE 


ijrrKOMSTE,^; 


KIN A-Kll LTUTTR 


NEI»tltLAM)S(;H liNDIi;, 


I > 1850; 


W. H. DE VRIESE, 

luldn .U.nknu,> y.m ]V,', ns< h,,,,.. ^ 


\l FT K i: M I I 1 SI. A \ XDK I* 1 . I. 




AM 8 TE 1 U)AI\ 1 , 
t, t;. VAN DEK rONT. 

1857. 

lOOCKI'; 60. KkONIISPIECK OK ONK OF IHIt NCMI-.KOI S 

REPORTS ISSUED HY NkITIKKUANDS SCIENTISTS DURINC. IIII': 
SECOND DAM' OK IllK NINETEENTH ( ENIU’KV ON Till: DKVEE- 
opMENT OF' (' i)uliona cultivation and various kf;i.vif;d 
experiments in Java. CoRr/c.v.v Arnold Arborrlutn of 
Harvard University. 

and vegetation to the native laiul ol the ( in- 
chona, these jilaiits brought from .South America 
would not feel strange. 'The similarity is really 
remarkable enough to warrant the hxpolhesis, 
that here the Cinchona tree would have to un- 
dergo a process of naturalization, rather than 
acclimatization. 

JuN(,Hi:iiN started to return on the 1st .Sep- 
tember 1855 by the sailing vessel “Minister 
Pahud” (VV. Pfiu.l, master), bringing with him 
the Cinchona plants which had I'cen left in the 
Academy garden at Leyden. Timely informa- 
tion had previously been given to the Indian gov- 
ernment, so that regulations C(}ul<l be drawn up 


for the speedy transmission of the jilants on their 
arrival at Patavia, to the idace chosen by Jung- 
HUHN at Pengalengan. 

IIasskakl charged himself, during the close of 
1855 with making the ground ready for the recep- 
tion of the new guests, d'wo kilometres north- 
east of the passangrahan Pengalengan, the centre 
of the extensive government coflee |)lantations, 
and abo\'e these, a space in the forest of about 
.300 feet in length, and the same in lireadth, was 
cleared with the utmost celeritv. From the 
stream which there Hows, the future establish- 
ment was named Tjinieroean, 1566 metres above 
the sea.* 

Jt Nc.tiriiN had come back with lour cases of a 
special construction, the so-called Wardian cases, 
containing 55 Cinchona Calisaya, 88 C. ovata, 
and 6 C. lancifolia plants, which whilst on board, 
one with another, had reached the height of 1 to 
1 ’ feet. Arriving at Batavia in the first week of 
December, Jcngui iin reported to the govern- 
ment, that lie had succeeded in 1. ringing over 139 
plants out of 149, in a i)erfectl\ health\- and fresh 
state. During the vu\age, the j.ilants had grown 
so much, that their diligent guardian was obliged 
to cut off some of the toi)s, which were put in as 
cut t ings. 

On hearing of the arrival, IIasskaki. hurried to 
Bata\ ia, to transport the new treasure himself to 
Tjinieroean. By the 2nd of Feliruary he was 
com|K'lle<l to record the death of 4 (. Calisaya, 
and 18 (’. ovata. Most of the iilanls seemed to 
lose their leaves ami buds, so that the\ really 
looked greatly diminished in general aspect. On 
the other hand, the same plants had a tendency 
to bud out at the bottom of their woody stems. 
This appearance was a natural conseciuence of 
the to|)ping iiractised li\' Jt Ntaii'HN. 

B\ 1 Iasskaki.’s report there now remained only 
103 plants, that is, 46 0. Calisaya, 50 C. ovata, 
and 7 (’. lancifolia. 'Fhe biggest plant was 0.2 
meter high.'’ 

We must here remark, that the C. lancifolia 
plants were not derived from seeds collected by 
Masskari.. 4'he Berlin jirofessor, Dr. Karsti'.n, 
traveling in New t'.rcnada. had there procured 
seeds, which by exchange with the Governor of 
.Surinam, were' presented to the Dutch govern- 
ment. ^’rom these, 6 or 7 plants were raised in 
the botanic garden at Le\(ien. which reached 
J.ix.i umh'r jrNaairuN’s (are. 

.About the .same period as the disp.Ttidi of the 
“Minister Pahud,” there were shipped to India 
liy the “Gorigene” (Kijki-.n, master), 106 filants, 
which were raised in Lirecht. This coiisign- 
iiient did not recei\ e skilled supcr\ ision, and 
thereto it must Ix' ascribed dial althoiigh lhc.se 
plants were disiiati hed forthwith to Tjinieroeam 
according to 1 1 asskarl’s re[)orl, not more llian 7 
came to hand in a fresh state, and 13 in a doubt- 
ful condition. 

On the 1st April there were only 40 ol Jt ng- 
uritN’s plants, C. Calisaya, 33 C. ovata and 6 
C. lancifolia still living; whilst of the Ftrecht con- 
signment not more than two remained. 

Dating from 'rjinieroean, I Iasskari. presented 
another report, with a description, of the (]in- 
chona variet ies indicated, accompanied by C. Cal- 
isaxa leaves of five different forms, to show that 
the form of leaf differs remarkalih' in iiulividu.als 
of the same species. 1 he re]'ort and apiiendices 

* J'li.Tt is. .‘>140 Knulisli feet. B. D. j. 

f Not (iiiile S inelies. B. 1 ). j. 



VAN Gokkom: Introduction of Cinchona into Java 


m 

were sent to the Netherlands lor the opinion of A inij^htv revolution was heeun in the Malawar 


Dh \ KiF'Si:, who eonfirnied the accuracv of 
Hasskaki/s statement. It was of the utmost 
imiFortance, to know whether we reall\- possessed 
the true Cinchona Calisaya because this species 
was generally considered to vicld the barks rich- 
est in (piinine. 1)k \ kiksk had kejFt back a few 
plants, and on his proposal 1 1., who was 

still held to be the highest authority in the do- 
main of quinologN’, was invited to inspect this 
treasure and pass his opinion thereon. This 
took jdace at Le\alen. on the 27th September 

1855, and whilst still at a distaiue, WrDniai. 
recognised and distinguished amongst the plants, 
“the true Calisaya, and nothing else, without the 
slightest dotilit.” 

It is necessary to bear in mind, that at this 
time, oidy \oung j)lants were to be had for in- 
vestigation and determination. .As peculiarly 
characteristic of C. Calisaya, the scrobicnli and 
the dull velvety ai)pearance of the leaves were 
relied on, although this last is due to a special 
condition of the cells of the upper surface of the 
leaf. 

How deceptive these characters are, and how 
difficult it is to distinguish even develojied. Ilow- 
ering, and frtiiting Cinchona trees, will lie seen 
later on, The scrohiciili do not serve as a special 
characteristic of the true C. Calisaya, for as we 
have already shown, they are also met with in 
other species, though certainlv- not in the species 
then called ('. ovata. 

On the other hand, 0. civi/u displavs in its 
voung state, as jilainlv-, its peculiar velvetv sur- 
face. One after another fact was cleared up by 
the dis[)ule whic h ensued later as to specific de- 
terniinat i(.)n, as also the fact that the original 
names seem to be not emirelv irreproachable. 

In June 1856 Hasskaki. returned to ICuroite, 
resigning the prosecution of Cimhona (uilture to 
JfNt.Ml UN. 

With this transfereiue of management, the 
first period of the new culture was closed. There 
was now a trial plantation at 'bjiboilas. disap- 
proved of bv ji NA.m iiN as alre.idy stated, and 
a second at Tjinieroean, which estate he consid- 
ered to lie too low, whilst he moreover deplored 
the [planting out of Cinchona trees on cleared 
ground, he liad there jilaced them under the shade 
of intentionally [)lanted Dadaps.'*' 

ji Ni.ftt II N <ilso saw a threatening danger in 
the circumstance that the stumps and roots of 
the felled forest trees were left in the ground; in 
his o[)inion the vegetable ])ortions would proceed 
to rot, and in every respect open a favourable op- 
portunity for ( rv'[)togamic vegetation, of which 
the developed mycelium would overrun and kill 
the delicate Cinchona i>lants. The fact that 
afterwards, sicklv' or dead Cinchona plants were 
met with, attacked by mycelium, gave sup|>ort 
to JfNC.Ht ii,n’s susi)icions and fears. Meanwhile 
we mav now, by reaseju of many v ears' e,\f)erience 
on hundrcfls of hectares of ground cleared and 
again planted, declare with the greatest possible 
certainty, that the causes of the deaths of the 
Cinchona plants did not lie in the method of 
clearing and planting. 

Ji N(,iii iin's first report was dated 25 July 

1856. besides the 7 Calisaya and one s|)eci- 
men of (’. puhescens in the strawberry garden at 
Tjibodas, there were then recorded in the planta- 
tion, 41 C. Calisaya and 65 C. ovata. 


range. I'rom I’engalengan to the summit of the 
mountain, were twelve nurseries made, adjoining 
in a straight line, Tjinieroean being one, which 
was already made by Hasskaki,. These col- 
lective trial nurseries now lodged 143 plants, 66 of 
which were at 'bjinieroean, ji N(;nuii.\' now dis- 
tinguishing 7 as C. lanrcolata. In the higher 
plantations tlu're were placed 56 C. ('aiisaya, 
77 C. ovata, 7 (’. lanceolala, and 3 C. lancifolia, all 
protected with the greatest care against injury bv 
anim.ds. etc. The plants lirought by Ji NiaicnN 
himsell from the Netherlands, were all at Tjinie- 
roean, those higher up the mountain, were derived 
from d'jibodas, where the oldest individuals, and 
the more difficult to remove, were destined to 
remain to supplv’ cuttings, under the care of the 
su|)erintendent Swart. 

In August 1856, tlu* first pro])ag;iting house at 
'rjinieroean, 18 feet long and 13 feet wide, was 
finished; JfNi.iiTMN was hanl at work to turn the 
.Malawar range into an Ivnglish jiark, by making 
roads, leading from 'bjinieroean to the u))per re- 
gions. which cut through the primeval forest in 
various directions. Altove 'rjinieroean, in the 
middle of a thick, majestic forest, at a height of 
5761) feet, a small passangrahan vv.is built, and 
grouml cleared. From this place, Gedong- 
banteng. Jt’NoiiiHN wished to regulate and 
watch his (irojeclt'd gigantic labours. 

On 31 August 1856 there were enumerated; on 
the Malawar range 143 and at Tjibodas 105 
plants; the latter were mentioned by Jt Niait iiN 
as being already great heavv' trt'es. Some hun- 
dreds ol ( Ut tings fas the small branches or ends (g 
branches when cut off .are called) were takiai from 
these everv month, which were then wrai)])ed in 
pisang (Musa) leaves, and sent to Tjinieroean, 
and there received in the propagating house. 

It needs scarcelv’ lie tohi, that the first planted 
or t ransplante<l voung trees were placed bv 
JcNa.nt IIN in the thii k shade of the forest. It 
appears Irom everv thing, that he remained con- 
vinced that these conditions were the prime 
reipiisites for a good and lasting developnaail ot 
Cinchona. At first the voung nurslings were put 
on <ilong the nevvlv constructed njads, and thus 
h.ad, relalivelv at least, more light and air, than 
the rows which were later made, at liistances of 
25 leet apart, in the thick forest. 

both undergrowth and trees alike were felled; 
the ground cleared simply of weeds, and the 
Cinchona turned out into a deep, broad hole, so 
that they were at least from six inches to a foot 
when settled, above the trodden ground, in con- 
,se(pience of breaking up the soil in the hole, after 
which they were provided with stout fencing. In 
this fashion gradually a lumdre<i thousaiKl Cin- 
chona plants were systematically planted out in 
the forests of Malaw'ar, Wajang, Kendeng, 
Writigin, batoeha, and 'bangkoeban-IVahoe 
ranges. 

In Octolier 1856 Ji Ni.utniN’s exiiectations of 
the near fut ure were so great, that he drew up an 
outline of instruction for the officers, charged or 
aliout to be charged with the superintendance of 
('inchona culture, and of rules for the foremen in 
that deiiartment. A preliminary Guide to the 
culture, soon saw the light namely in 1858, and 
even from our present standjxiint, it contains 
considerations and information in natural history 
and climatology of extreme interest. 

JuN(.ntiHN on the 2nd November 1856, re- 
ported that 22 plants had died at Tjinieroean, 


Various species of Erylhrina. B. 1), J. 
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which he attributed to the still imi)erfecl experi- 
ence of the foreman; the remaining plants grew 
day 1)>' day. 

At that time there was actually an e.xperi- 
mental planting in the Ajang-range (Besoeki) in 
order to observe the influeme of a drier climate. 

JuNa.inaiN carried out this plan on the 21sl 
May 1859; 9 Cinchona Calisaya, 8 C. ovata, and 
4 C. lanrrolata were i)lante(i at that date at 
Wonodjambi, 2219 metres ” above the sea, in very 
fertile soil, in the midst of the forest, each plant 
separately provided with a strong fence, since it 
would not be possible there to keej) a constant 
watch. 

Within two years, ^ individuals were dead, and 
when the writer of this visited Wonodjamln in 
Sei)teml)er 1865, he found still there, 15 vigorous 
and tall trees, but in want of air and space, so t hat 
a thinning of the surrounding forests was greatly 
to be recommended. At the same time it ap- 
pears that in 1859 young i)lants could not l)e 
clearh’ determined; for there stood i)rominently 
forth a handsome specimen of the species, which 
Mivui i. afterwards descril)ed as C. caloptcra. 

In 186v^ Ji NcaiiUN planted on the cleared 
table-land Dieiig; 2046 metres aliove the sea *- 
behind the passangralian there, in an enclosed 
nursery, 16 Cinchona trees, belonging to Cali- 
saya, C. Pahudiana (formerU' (alleil C. ovata). 
C. lancifolia and C sue ciruhr a (met with amongst 
ovata, ami at first called C. cordifolia, but 
afterwards caloptcra), four of each species. 
When I surve\ed this plantation in Seja ember 
1865, there were still 14 freely developed bushes 
living. 

At Tjinieroean meanwhile the dwt'llings ol the 
foreman and the staff of workpeojile, and the 
niirser\' accommodation were acti\ely i)ushed 
on. On I he 4th l)eceml)erit was said; all “ plmits 
in the oi)en ground more than three inches high, 
are growing admir.ibly, those in the I mines satis- 
factorih', the cuttings root so fast, that the> 
must be shifted into the largest .sized pots. 'I'ji bo- 
das fields about 300 cuttings per month on an 
average, and this number will be increaseil to 500 
or 600, as soon as suflicienl nursery accommoda- 
tion can be prei)ared at Tjinieroean.” At Tjibo- 
das lhe\ l)egan at (his time to take Ijangkokkcn, 
or layers, from (he biggest trees, by which means 
robust >()ung trees could be readilv assured. 

'I'he report of the 4th January 1859 states, (hat 
main jilants in the o])en ground had died, in con- 
sequence of frequent rains, against which the 
insufficiently rooted cutt ings apjieared unable to 
contend. In future so far as |) 0 ssible. planting 
out will be done after the raiin season. At the 
end of 1856 at Tjibodas, there were still recorded, 
41 ('. Calisaya, ami 64 ovata, and on the M ala- 
war hills, 66 C. ovata, 62 C. Calisaya, 7 C. lanceo- 
lata and 3 C. lancifolia, without reckoning the cut- 
tings in the jirojiagat ing houses. Contrary to the 
great exjieclations cherished of the artificial 
propagation, and often repeated, the actual in- 
crease cannot be considered iiarticularly satis- 
fact ory. 

A new period of hapiiy augury set in, when on 
the 10th June 1857, (lowers were discovered for 
the first time on a specimen of (’. ovata 9 feet in 
height. In August, 6 C. ovata from 8 to 12 feet, 
and 7 C. Calisaya, of 7 feet high each were flower- 
ing; JuNGiitiUN remarked, that those branches on 


In Enslish feet. 7280. B. D. J 
That would amount to 6713 English feet. B. I). J. 


the C. Calisaya tree which were intended for lay- 
ers, bore the most (lowers. Amazement at this, 
surely testified to want of experience in jiropa- 
ga( ing 1 roes. The oj lerat ion of ri nging as a provo- 
cation or incitement to (lower, was known long 
ago, and often in later years it has lieen apiihed 
with the hajipiest results to trees of C. Calisaya, 
C. lancifolia, and C. caloptcra. 

In the month of June 1869 J i xotii iiN noticed 
a specimen with a large leaf, amongst the C. lan- 
ceolata which was held to be C. cordijolia until 
more recent investigations and comifarisons con- 
vinced him that here he had to do with C. succi- 
rubra. But this o| inion also seemed wrong, 
when he was able to comivire this siiecics. with 
specimens of C. succinihra received from British 
India in 1862, and Mnna i- recognised it as 
C. caloptcra. 

'I'he pretended C. succinihra remained for years 
known to the labourers in the Cinchona establish- 
ments as Koricfolia, (short -leal) and we also, pre- 
viously to 1866, did not dare to doubt officially, 
its identity with thi? true succirnbra. 

Migi'1‘1. undertook and completed the task of 
making an end of the existing confusion as to 
species. In arranging the material collected liy 
Hassk.xhi in .America, which was ]ireserved in the 
I.exden herbarium, the expert sNStpnatist 
b\' set stmlv ami anahsis, arrived at 
accurate botanical determinations. Where the 
data for a thorough investigation failed, the 
plantations in Java were aide to supph’ them. 
\\’e had (he juivilege of suppbing the eminent 
l) 0 (anist wit h important and desired material, and 
numerous cpiestions concerning the natural oc- 
currences of the li\'ing tree were reailily and 
with the greatest exactitmie answered. 

In 1869 (he fruit ol his lal'ours saw the light; 
it w as ent it led : - ” He (dm honae spcciebus 
quibusdarn, adject is iis cpiae in Java ceduntur,” 
Amstel.u'dami ((. . ( •. v an der Post I. 

MiQfta.’s declarations were not imidicltly re- 
ceived on all sides; as lor ourselves we had no 
definite reasons lor doubting the accuracy of his 
liotanical determinations, although we could ad- 
vance certain objecticjiis to the estimated values 
of (he species ami varieties in vest igat eel, on the 
strength of the (hemical analvscs which were 
made in Java. 

It would lead ns too far, were we to follow 
minuleh' the ollicial reports as to the historv' of 
the dev elopmeni ol Cinchona culture in its second 
period, under J t’M.iii ii N. Many times and in 
manv wavs it was biultv', Init it was an experi- 
mental held in the fullest sense of the word, and 
conclusions and deeds ol the most ajiixirently 
logical kind could only exio.se (he experimenters 
to disappointment so long as exi)erience had not 
yet, bv means ol long prac't ice, decisively de- 
clared. A man like Ji'M.ut iiX stands too high, 
for the errors which arose under his superin- 
tendence. to depreciate his well merited fanie and 
name. His unbounded love ol nature, his un- 
wearied diligent endeavours, his clear and sharp 
insight, and his comprehensive knowledge, speak 
in his numerous and most iiniKirtant writings. 
Jungh pun’s work in Java is unsurpassed ot its 
kind at the present day, and will always remain 
a trusty, unmistakcable testimonial to the Indian 


AccordinK to Ocdkmans, Howard considered t his plant 
to be C. sucriruhra, Hasskari., however, had not visited the 
mother country of tliis species and so it must be considered 
stranRe or purely accidental if he had brought seeds of it 
t hence. 
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naturalist. Cinchona culture has henefitted im- 
mensely by his information as to the most suit- 
able soils for it, and his perseverance in accom- 
plishing his task. His acrid criticism on his 
predecessors, Tkijsmann and IIasskarl, criti- 
cism which indeed had no right to be made, is 
however to be deplored. If the course adopted by 
conviction by l)Oth these -men, and dealings with 
regard to Cinchona culture did not coincide or 
agree with those of Junghuiin, this champion 
for light, right, and truth might have refrained 
from depreciating and discrediting the activity of 
his predecessors, through which his own mistakes 
and shortcomings, were more or less hidden. 

The acclimatization exi)eriments have set 
loose debate, in which many have taken part, 
both Dutch and others. It becomes an interna- 
tional question, in as much as all civilized jK'oples 
must have an interest in the success ot the at- 
tempts to subjei't Cinchona to regular cultivation 
outside its native landd^ 

** AtnonH the many foreif’ii periodicals, which liavc ap* 
plaudcd the success of Hasskarl's mission as a tiiumi)h of 
science and civilisation in the cause of humanity, we may 
name. Hooker's "Journal of Botany" -tlie ".\nnuaire 
des deux memdes" of 1855, and various Journals and Re- 
view, s of the I’nited States etc. 


We will not interfere with the contentions of 
passion caused hy devotion to the object, perhaps 
also a little b\ vanity. Henceforth we have 
merelv to do with actual facts, and by them, to 
ensure a clear exposition of the whole history, 
which mav serve as fruitful instruction, and as 
sure guidance to planters of the ()rcsent day, as 
well as those of the future.''' 


In 1867 Ro( imssEN wrote: 

"The eyes of Kiiropo arc fixed upon this enterprise, 
which interests it in the highest denree; for it is, so to 
siieak. to prt>cure for the sick the mean.s of life, and to 
procure it at a cost wliich w II not exceed his means. 
This is no common speculation, it is a liumanitarian 
work, that the Dutch Kovetnment has undertaken and 
carried it out ; it does not wish for monopoly; it does not 
hide it under the veil of secrecy." 

liven so lately as 1864. it was exi)rcssly stated by decree of 
the Indian government of February M, that the culture of 
Cinchomi must not be rcKarded in any asiiect as a linancial 
speculation. 

We know' t<Klay that tlio sacrifice made on behalf ot hu- 
manity, has actually in the end, succeeded fiscally, and also 
a.s private underlakinKS. 

u It Ion>i was a Rteat mislakc in Utilish India, as well avS 
in Java, tliat the concern was much more for what miuht be, 
that is to say, for what w.is hoped for, -- than for what vv.is. 
Many dis.'ii)poititments were felt by KoiiiK too last and too 
far, whicli would not liave i)een experienced in i almly w'ork- 
in){ on. 


Cliapters in llic History of ( Hacliona 

111, JU\GllUHi\ VND CINCHONA CLIL riV A TION 

hy P. VAN Leersum (1851 -1920)* 

Uile l)inrlor, (jovernnienl Cinchona Clafifations, 

Java: late Cnffcssor of Charnnicy, I J reef it I'nivcrsily, cic. 

Iranslated hy Liuv M, Pkiuo, Pu.I). 

'I'hc Arnold Arhoreluni, Harvard I tiiversily. 


Early iu the: vightevnth evutury, the crude* na- 
tive methods of harvesting the cinchona bark 
from the forests of America had created a grave 
danger; the valuable trees were likely to be com- 
pletely destroyed. 

When this danger had risen, many dilfereiU 
methods of saving tlu* wild plants had been 
tried, Imt only one, deliberate cultivation, had 
seemed at all elfective. 

However, domestic cultivation re(iuire<l both 
seeds and plants and they would have to be se- 
cured and brought to Java. Accordingly, (gov- 
ernor (jeueral I’auli> of java requested JuNG- 
HLHN to go to America iox see<ls and stock. 
JuNGlli liN was willing to make the trip; but, lor 
various reascjus, he recommended that IIasskarl, 
whom he had once known in Java and who was 
now in Holland looking for a position, be sent. 

So it happened tiiat, in l)eceml)er 1852, 
Hasskarl left Europe for South America and, 
on December 12, 1854, reached Batavia with 
twenty-one cases of rinchona plants and a large 
(]uantity of seeds. Df the five hundred plants 
in the shipment, only sev'enty-five were still 
alive when they arrived at Huiteri/aag. They 
were sent to d’jibodas, 1,527 m, up the e astern 
sl(jpe (d .\bamt (Jedeh. 

* Tills t runslmion li.is been prciKircd after Mr. van LEtiR- 
su.vi’s chapter ('JcrNiaiiai.N’s Verdieiisteti voor de Kina- 
cultuurop Java, 1X56 186t) in "ticdcrikboek I'hanz Ji'nc;- 
lieuN, 1806 -1909" (The llaRiie: Nijlioff, pp. 199-226). 


In the meantime Jl'NGIHjIIN had left Java to 
spend a leave of absence in Europe. He returm:d 
in December 1855, and in Jum* of the following 
year, because Hasskaki, lunl left Java, was 
given the management of the cinchona plantings. 

At that time there were 167 cinchona trees 
growing in Java, of which 96 were of tin* ('. ovata 
group named ('inchona Paliudiana Howard. 
Six and a hall years later, inuler Jungihihn’s 
energetic direction, there were 1,. (59, 877, of 
which 955,708 were C. Pakudiana. 

4'he foremost of all Jungulhn’s contributions 
to the cultivation of cinchona was his wise selec- 
tion of the best possible site in Java, the Peii- 
galenganand Batnloeug i)lat«‘aus and the southern 
slopes of the mountains. No other n'gion in the 
entire archii)elago is so well suited to the grinvth 
of cinclnnia. When one compares this site with 
the other regions where people from several 
countries have tried a similar cultivation only 
to fail or be but {)artially successful, he can ap- 
preciate J GNaniLiiN's disc'ernment in making his 
choice. 

Donseriueiitly, three-fourths of all the cinchona 
bark in the world and ninety-five per ci'iit of all 
the bark used for the extraction of quinine comes 
from Java. 

Arnjther of Ji:NGHtJnN’s contributions to the 
cinchona industry was his realization that a 
know'ledgi* of cln'inistry is essential. He devoted 
much time to the stinly of the chemistry of cin- 
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chona. It is noteworthy (hat his tentative con- 
clusions have not l)een supplanted. 

Naturally, there has beiui niu('h criticism of 
Junghuun’s work. For instance, he was re- 
proach('(l for (1) planting: Pahudiatia instead 

of C. calisaya and (2) planting cinchona in the 
shade. 

In his own delense, he wrote from Batavia in 
the first half of 186d (reprinted by (lu‘ “Java- 
Bode,” nos. 19, 20, and 21) to on<“ of his critics 
as follows; 

“ Refutation of some Objections wliicli have 
been made in published articles rec'ardinK 
cinchona cultivation in Java” 
by 

Fk. jt;.S(.ttoiiN* 

” 1 cannot atiswer all the objections which havt* 
btuMi nia<le in tlu- l)utch, Kn^lish, and (urman 
papers aj^ainst cinchona cultivation in |a\'a; 
yet it is my duty as a publit' official to render an 
account to the government. 'I'he eminent, 
throuiLih proper channels, has the riv^ht formally 
to (piestion nu‘ conct'rtiinj.* my management of 
cinchona cultivation, and if it wishes, to control 
my actions, to ^iw nu* thdailed directions, or to 
discharge me, if 1 have in any way Ix'en remiss. 

“ 1 shall, therefore, oiler a t(‘w short exjilana- 
tory notes to the readers of this publicati(»n ,ind 
csiiecially to oru' ol th<‘ critics of cinchona plant- 
ing* in java who, by xirtiie ol his contributions 
to the i)ul.)licity of different branches of science 
in India, deserves respect, d his critic is Baron 
Dr. W. k. VAN IlofA’iij,, who has based his 
comments on observations made b>' ( i.r mi:nts 
R. Makkham in his Tnivvls itt Peru <nul hulia. 
In the rijdschrift \'oor Ni'erlandsch- Indie (vol. 
24, Dec. 1862) under the title “ Di- kinakultuur 
op Java lieoordeeld in den \ reemde” (('inchona 
cultivation in Java criticized abroad), he has 
spoken WIN’ unla\'orabl\’ about this projc-ct in 
Java. 

lo throw the ri^ht li.uht Ujion such an e.\- 
pression of disapproval or cmmi di'iiunciation, 
it is nei essary to (fi'cide in how far the critics are 
competent to ixpress impartial views and at the 
same tinii' to jiass jud,i;nu‘nts. I'he British ^o\ - 
ernnient sent Markham (o South America to 
collect cinchona plants ,iiui seeds, lie returned 
to Iinlia with almost nothing. The seeds of C. 
suceirubra, a species which forms th<- gre.it asset 
ot the British Indian cinchona iilantings, were 
not collected by him but 1)\ Si’Ki ( i;. Mark 
ha.m’s shijiment was lost, h'or this reason tin- 
British Indian go\crnment negoti.ited with Java 
for cinchona si-eds, a large (pi;intit\ ol which 
could lie (tbtaiiuil here lor (Mie-hundredth part 
ol till- Cost ol Markham’s Iruithss expedition. 
According to writings ol his fellow countrymen 
in Calcutta, Markham w.is so angry at this in- 
terference- that he e-xiiresseel his disappnival 
particularly of (’. J’ltlindidUd. Other Knglish- 
nien say Markham h.id little knowledge of bot- 
any or ol any other bi.inehes of science, and that 
he was chosen, contrary (o the- aeKice- of such 
scientific men as lb)OKi;R and Howard, to go 
to South America solely because he- understooel 
a little Spanish. His ignorance- of beitany is 
re-\e‘, de-el elearly enough from his own story eit 
the- journey. For e-xamiile-, in the- ele-sci iption of 
the- ge-ne-ral appe-arance- of the- foie-st, he- use-s a 


* Ony^inal title: ” Toolicliliii« van e-e-iiiKe' te-KcnwcrpiiiKeMi, 
we-lke- in Ketiriikte Kcsclirifte-n te-ne-n <le- kinakultuur op Java 
/ijn ge-maakt.” 


ceniglonie-ration eif some twenty plant names 
casually gleaneel from works of other authors, 
but he eloes neit indicate to the reade-r w hether ear 
not they are small herbaceous plants or tall 
forest tre(-s. The opinion of this man, when it 
is not confirme-d by obvious facts, has little sig- 
nificaiH'e-. But this aiipare-ntly van HuiiVELL 
did ne)t know. 

“ Now, will the- re-ader kindly ejbse-rve with what 
ple-asure van HoEVi-a.L in his paper sjieaks of the 
“ nietsw.iarelige- Bahudiana” (worthless Bahudi- 
ana), a name- he- calls the- plants each time, thus 
ele-cieling feir himsi-lf whether this otlu-rwise able 
write-r (Markham) is e'ompe-tent to juelge im- 
partially of the- cultivation of a plant named in 
iionor ejf C. F. Bahud. 

“ rile- five- obje-ct ions he made, following Mark- 
ham, are as loliows; 

“ 1. ( 'inehonii PahiuIidUd Howard is a worthless 
species becduse it produces too little quinine. It 
is a kneewn fact that the- l)ark of the young cin- 
cheeiia tree- ceeiitains nee (luinine-, but that the 
epiinine- e eentent incre-ase-s slo\,*ly as the tree grows 
e)lder anel the bark thie ke-ns. This fact has re- 
cently l)i-e-n confirmed through the- investigation 
of research worke-rs e)n the- Austrian frigate 
Novara (se-e- Bart .fi p. .CM of its voyage-). In 
tre-e-s thre-e-, four, and eight \'e‘ars ()ld the re- has 
be-e-n feeunel ..Ffi , .(d f anel alme)st 1 ‘>1 quinine, 

re‘spe■e'ti^ ely ; wliile the- liark ol the roots has con- 
(aine-el e-\'en more- than .Fiy . Bark scarcely more 
than 1 mm. thie k w.is take-n Irom the ve-ry slender 
trunks eif young tre-es which ai)i)are-ntl>' would 
re-ach m.iturity in twe-nt\ -live' or thirty years. 
Ineh e-el, a comi)aris()n of Pahudiand with other 
cinchon.i spe-e ie-s in all pl.intations shows that C. 
Pahudiana mav lie- a much large-r and taller 
forest tre-e- than any (fiber which we- possess. 
('e)nsiele-r, for e-xample-, Cdlisayd. An eight- 
ye-ar-olel tre-e- of this s])e-e'ie*s is much brane'hed 
and practically mature, whereas an e-ight-ye-ar- 
old tre-e- of Pahudiand is relatively much 
younge-r and will continue- to grow lalU-r, for 
(his re-ase»n the- trunk and the- bark have- not yet 
thickene-el. I have- olese-rve-el that, in man>- of the 
native- fore-st Ire-e-s ol Ja\a, wlu-n the- tree- is 
young .and growing, the- b.irk is no thicker than 
that etf .1 C. Pahudiand tree of the- same he-ight, 
althemgh the- mature trunks e)l the same- species 
are- ceue-red with ,a bark from one lourth to three- 
fourths ” rhij ni.endse'he- diiim ’ (inch) thick. 

“'I he thie k bark of fulFgrowii cineliona tre-e-s 
eloe-s not Contain moi e than 1 . 1 ol (juinine- in (. . 
litnciftdia. 1.2'’f. in (’. Uinceohita. 1.7' < in ( . suc- 
cirubra, .uid 2.5''<' in ('alisaya according to 
Di-a.()NDRi; and How ard. Now , since- our ])lant? 
are still young and the- almeast pape-r-lhin bark 
from young tre-e-s ol ( . Pahudiana h.is alre-aely 
yieleled 0.9' of this pre-cious alkaloid as com- 
pare-el with 1.1 in the- mature- liark eef C . 
lancifolia, the- latte-r being classed by all quinine 
manufacturers as one- ol the be-st, 1 canne)t pe)S- 
silily call ('. Pahudiana a worthle-ss species. It 
is an cstablishe-d lact that the quinine cemtent 
gradually increases as the l)ark be“Ce)mes efider 
and thicker, and th.it this thickening takes 
place- slenvly. Howe-xe-r, it is like-wise- a known 
fact that tre-e-s eif ( Pahudiana continue- to greew 
taller anel tlu-ir trunks, tlu-refeere, continue to 
elongate. What other e'e)nclusie)n can naturally 
be reacheil than that .is the bark be-conie-s thicker 
the percentage ol the- alkaloiel increases as the 
tri-e approaches maturity .^ 

“ I he time is not far distant whe-n the eilelest 
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of tlivse (a-rs will have attained a height of 
twenty i-i^ht to thirty ft‘<‘t, at which titne at 
least 0.2% more quinine will have been added to 
the 0.9% already present in the bark from youny 
trees. If this be so, then C\ Paliudiana will have 
the same quinine content as C. hincifolia, which is 
considered one of the best cinchona species. 
Past experience gives us the right to assume that 
the ripened and properly thickened bark of C. 
Pahudiana will produce at least 2% (luinine. 
Another feature in favor of this s[)ecies is the 
extremely small amount of cinchonint' which, in 
some individuals amounted to 0.0'’(., as noted by 
DE V'rij. Huinologists i:onsid(T that a low cin- 
chonine content is characteristic of good bark. 
Again it should be noted that Howard has 
found in the bark of C. lariceoluta which Hasskarl 
forwarded to him 1.2%> of (}uinine and very little 
cinchonine; consequently h(‘ accepted C. lanceo- 
lata as a desiral)le species. Also this C. lattceolata 
imported by Hasskari. into Java, a species 
originally described by Ri iz and I\\V()N and 
recently redescribed by Howard, is practically 
identical with our (’. Pahudiana. 

"In the correspondence of Hasskari. with 
Howard (see the ‘Illustrations' of the latter), 
Markham says among other things that Hass- 
kari, has seen at I'chubamba certain small 
forests of cinchona trees which he has taken to 
represent the species ovata and which the 
natives called cascarilla vespill.i chica. The 
description of the general apjiearance of these 
small forests does not absolutely fit our C. 
Pahudiana. I suspect that seeds of other species 
must ha\e been substituted. 'I'his is not as- 
tonishing when one considers that Hasskarl 
bought his seeds from the cascarilleros; therefore, 
one can never be surt; from which region or from 
w'hich cinchona species such si’cds were derived. 
Resides, we have found * one (’. suedrubra 
produc(‘d from his seeds of so-called (’. ovata. 

" I hat a sp<-cies like Cinchona Pahudiana, 
w'hich had perhaps for a long time furnished its 
quota of oiKf kind or another of good quality 
bark, first bee ame known after it was accident- 
ally introduced into java, is not surprising when 
one remembers that the red cinchona Ixirk, one 
of the best, has been kimwn and esteinied in 
commerei' for a hundred >’ears, while the s|)ecies 
which produced it remained (piite unknown. A 
few years ago. first .Si’R ret. and then H(jW\R|) 
and Ki,oi/S( II, found this ])lant to be a new 
species. rhe\ called if Cinchona succirubra 
Klotzsch. 

" bet LIS consid<-r the goo<l (pialities of Cinchona 
Pahudiana in ((jiitrast to those of C. Calisaya. 
The former is a much larger fore.st tree than the 
latter and therefore will furnish a larger quantity 
(»f bark; it can be cultivated successfully at a 
higher altitude (4,.S()0 to 7,500 feet; the Z(»ne for 
Calisaya is more limite<i); it can be propagated 
and acclimatized mon^ easily, is more fertile, 
trnigher and less sensitive to climatic changes; 
and, finally, it sprouts n-adily when the trunk is 
cut off abo\ e the roots. These advantages largely 
offset the earlier development of C. Calisaya and 
its (juicker production of commercial bark. 
Admitting that the m.ature bark of a full-grown 
tree of Pahudiana C(jntains \% h“ss rjuinine 

‘ A professor of botany in the Netherlands has asserted 
that our C. Pnhudiana was notliing but C. (arahayensis 
Weddell. N. B. d liis is a shrub i -.a ni. high, its fruits 
furnished witli strongly projecting ribs; in these char- 
actcristic.s it differs entirely froni our sjiecies. 


than does that of ('. Calisaya, because of ad- 
vantagt's inentioiu'd above and the niort' abun- 
dant suc('t‘(“ding crop, total rt turns need not be 
less than those from (’. Calisaya. 

"2. Cinchona ('alisaya is relegated to the back- 
}[round by the increase of C. Pahudiana, and its 
cultivation is nedected. To this I m.ike the fol- 
lowing reply. In 1856 there were extant 101 
trees of Pahudiana and ('. lanceolata; now 
(December 1862) there are 955,708. In 1856 
there wtTe 64 living trei-s of (’. ('alisaya: now 
there are 8,984. therefore one can surmise that 
I have neglected C. ('alisaya. Now the larger 
quinine content of the l)ark ot ('. Calisaya, 
wherein it e.xcels all other cinchona species, is 
well known; and van IIuiU’Ki.L can hardly have 
suppose<l that the exfensiveness of the tt)rests 
and mountains of South Bandoeng (not to nam- 
tion still many other mountains of Java) where 
millions of C. Calisaya could be cultivated with- 
out hindering ('. Pahudiana in the least, should 
have been a terrain unknown to me. Resides, 
he had alnsady reached the conclusion that the 
smaller propt.trfion of C. Calisaya in relation to 
C. J^ahudiana could not havi' been brought 
about by disregard (/I its worth or by neglect. 
'I'here must ha\e bemi another reason. It is 
simply this; With the exception of a small mim- 
b(‘r of plants which i)roduced a few thou.sand 
seeds, the few trees of ('. Calisaya whkh had 
blossomed and set fruit in the region from Tjadas 
to Tjibodas died before their fruit ripened, 'riius, 
the largest part of the extant 8,984 trees of 
Calisaya were grown from si'edlings in an indoor 
nursery which I had t:onstructed at Tjiniroewan. 

"Such seedlings develop roots in one and a 
half to three months. When, in 1856, the man- 
agement of the cinchona cultivation bec'ame my 
responsibility, all sixty-four of the then living 
trees stextd in ojhmi ground; hence it was not pos- 
sible to multiply them by layering. After ob- 
taining seedlings, 1 could have used this method 
to ro(jt other plants in about three weidcs. In 
the meantime, however, I hail gained exjierieiice 
which prov<'<I to me that cinchona plants grown 
from cuttings or l.iyin s are of little value. I shall 
elaborate this further in the following paragrajih. 
I am pleased to state (hat in the fertile forest 
grounds of Mount Malawar eleven trees of C. 
Calisaya are beginning to bloom. Of these a few 
have flowered profusely; so before long the rela- 
tive discrepancy in numbers between Calisaya 
and C. Pahudiana will disappear. Furthermore, 
this difference would never have arisen if the 
first jilanters of trees of ('. ('alisaya in Java had 
not estalilished their plantations on the m(;st bar- 
ren soil that could possibly lx* found, that of 
Tjadas. 

"5. The increase, of cinchona plants in British 
India in a year has been greater than in Java in 
si.v years. Although this assertion is not exact, 1 
shall not contradict it, but only note how thi' 
72,000 cinchona plants, including 1,050 of C. 
Calisaya growing in British India on August 1, 
1862 (according to a statement in the 'fijd- 
schrift v(X)r Neerlandsch-Indie) were oblairu'd. 
From th(‘ jirinted report of Mai Ivor at Oota- 
catnund in the Neilgherry Mountains and An- 
derson at Darjeeling in th<* Himalaya Moun- 
tains (I am indebted for this report partly to the 
good will of His Excellency, the governor of 
Madras, Sir W. Denison, who, through the in- 
tervention of the British consul at Batavia, sent 
it to me, and partly to direct correspondence with 
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ANDiiRSON), it appears that, except for 463 of 
C. sucdruhra, the plants are propagated from 
layers. With these, between February and 
April 1861, the first foundations of the cinchona 
plantings in British India were laid. In addition, 
there were not finite 3,000 plants of C. Calisaya 
and ('. PahudiatuL obtaim^d from Java or growm 
fronj seeds produced in java. Again, in Febru- 
ary, there were added 4,193 plants of C. Con- 
(iarninea grown from seeds which, it appears, had 
been collected by Si'Ri'f i<: in Peru, as well as a 
very small number of (jriginal jdanls grown fiajin 
se(‘<ls of less familiar spi'cies. From tln^se origi- 
nal or stock plants, abf)ut 8,000 in numbiT, the 
greater part of the cinchona plants of British 
India has been obtained by layering at high tern 

VOORLOOl’IOK IIANDLETFINO 

vuoii DE riuji.r- 

K I N A-K IT T U U R, 

.NAAR KKN OORsPHONKlTiaJK CESClIlUI-T 

Vai^ 

Hr F. IV, JUNOnunV, 


Artikd 1. 

Hij (In kiiUiiiir van den liiitiitiuom hclioorl op dm voor_'Tor., 
le dal aan die pliiiit, cii wcl aaii ii dere sooil of ondersoorl 

van derdve in liet l)i|zoiiiIcr. cenc gn^riplaats in lict gcl>eri<;to 
Horde aanjjcwezcn , ahvanr de geiniddeldc t('ini)cratuiir zoo 
Juist niogelijk overeoiisteint, iint de gemiddelde tonpriatniir 
der oominonkeliike groeiplaats van ifdere kinalKKimsoort. of 
ondersoort in Zuid- Ann rikn. 

J.)c aanwijzing der plaatseii in Ncderlandscli-lnHic , unar 
iedere kinasoort of oiidersonrt znl nioeirn Worden gi iilanl, hg- 
lioort zoovofd inogelijk tc gescliiedcn, op grond van gedaiii- 
waarnctniiigcn , door barometers, van de hoogte dier plaalsen 
boven zee, eii, waar dezo iiistrunienteii otilbrcken, door wsai- 
cni iigen met thermometers van de »taudvnt>lige bodemwarmt.- 
aldaar. 

Dl.. \M11 ? 

I'uaiKK ftl. KlUSl l'A(.K OK JeNt.llUII.N’.S ‘PrclilD- 
inary (Jijictc to CiiKhoiui f'ultivation’ (Natuurk. TijtJ- 
schr. Ned.-lndic IS:';; 141. 1859. printed in Batavia). 
One year later this was tolloweci by JoNanienN and J. K. 
pk; V'kij ‘He Kinariiltuur op Java op hot eindc van het 
jaar 1859,' pii. 99 ( Batavia). - Courtesy Arnold Arboretum 
of Hitrvard U niversity. 

peratures in glass eases or hot l)e<ls. In this way 
they can actually be increased 1,000 to 1,200% in 
a year. 

“In July 1856, when the care of the cinchona 
cultivation was assigned to me, I constructed 
hot beds and hot houses. Ilovvi'ver, I hat) at my 
rlisposal no 8,000 jilants, but only 167 in addition 
to neglected sickly stock plants. Since these were 
already in open ground, I could at first increase 
tlumi only by cuttings, which is a much slower 
l)rocess than layering. It is true that later, after 
I had obtained young shoots from cuttings and 
still later grown plants from seeds, I increased 
the nunib(‘r by layering. Nevertheli'ss, I did this 
to only a small extent, since in the meantime I 
had K'arned from experience that only cinchona 
plants grf)wn from seeds jiroduce healthy, rugged 


trees; whereas those obtaim*d from cuttings or 
layers, particularly those from C. Calisaya, 
grow slowly and very poorly, are lacking in 
vigor, and for the most part, after having pro- 
duced flowers and fruits over a number of years, 
die before they reach full maturity. From the 
examination of many hundrc'ds of dead speci- 
mens, among which were sonii* received from 
British India,^ I have found this to l)e the reason: 
Layers or cuttings of cinchona trees first develop 
roots only on the margin of the cut off lower end 
of the stem or branch. A callus hav ing formed, 
the roots spread in a horizontal direction (like 
a wreath), while the middh' i)art, the naturallv 
Hat cut, remains constantly naked and rootless, 
riierefore, no true taproots are formed as in the 
plants grown from seeds, d he earlier cut surface 
is sultject to decay aufl to attack by subter- 
ranean parasitic fungi, by worms, boring beetles, 
and other pests. This is seemingly the vul- 
nerable point or Achilles’ heel of tiaa'S thus 
propagate*!. 

“Our British neighbors in India will find this 
true in two or three years, when the great dif- 
lerence in the m<.)de of growth and in the com- 
parative mortality of plants grown from seeds 
and those from cuttings and layering will be evi- 
dent. For myself, 1 <lo not envy them their 
72,000 cinchona plants of which more than 62,000 
originaU'd from cuttings and layers, although 1 
grant that th«* unusual diligence and the high 
degree of activity and capability which they have 
shown in multiplying their cinchona plants de- 
serv»‘ the greatest praise. 

“4. In British India nine species of cinchona 
are now cultivated, but in Java only five, d’his re- 
proach does not concern me, but only the official 
whom our Government commissitmed to go to 
South America, and who negli'Cted to collect 
sec<ls of more than three specie's. It set-ms to mt' 
more or less fitting to clarify the statement. The 
British have three species of cinchona obtained 
from us: (1) C. Calisaya, (2) ('. laruifolia, and 
(3) C. Pahndiana. (1) and (3) were imported 
intf) Java by Hasskaki.; thi' other was sent by 
Karsh-.n from Cohimlna. The British possess 
also (4) C. succirubra, of which we now have 
sixty-one plants propagated from a stock plant I 
brought frotn the Netherlands but of which I did 
not know the origin. W e also have ten more sent 
us from liuliii. W e have a single specimen of (5) 
C. mierantha, rtH'eived from India. But, becausi' 
tlu' bark of C. mierantha contains, in adtlition to 
cinchonine, only 0.2%, of quinine, it is of little 
value. We do not have (6) C. nitida, but its 
bark contains no (jniniiu' ami little cinchonine. 
According to Howard, it is of no value for qui- 
nine manufaeturi'. Nor do we have (7) C. 
peruviana. W'e can well dispense with it, for 
Howard fimis its bark to contain cinchonine and 
cinchonidine but no (luiiiinc. (8), an unknown 
species, we do not have and therefore cannot 
judge' its value. (9) C'. Condaminea in three 
varieties (var. crispa, var. Chahuargnera, and 
var. Uritusinga) we do not have; but particularly 
in times of war, Uritusinga, with 2% of quinine 
in its bark, accortling to How.xrit, must bi' con- 
sidered among the best species of cinchona. Of 
tlie last four species which the British have and 
wa' do not possess, (\ ('ondaminea var. Uritusinga 


> (X fifty itlants of ( '. suictrubra, ( '. mi(r(inth<i, and C. 
nitida sent from Ootacamund arriving here in (October 
1862. only tweh'e of C. succirubra and one of (". nitida 
liv'ed in Java, and of the former two have since died. 
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is, tin- only oov ol value which wc lack. 

On tlic otlu r hand, wc have in Java one species 
not i;rown in British India, C’. lanccolala I’avon, 
with 1.2% (d (piinine. It is accepted as a r;ood 
species tjy IIowakd, althouvih I think it jiossihly 
only a variety of C. Pnhiuliana. 

“5. riic priutue foUniced in Java of Idantint^ 
cinx Ilona trees in the shade is based on an erroneous 
idea. In refuting this stateineiil. 1 hav** math- 
the followinit observations. In the cultivation 
ot eincliona trei's, 1 haw lollowed tht‘ principle 
sujjported bv till' ol)M‘r\ ations ol all tra\'elh-rs 
in .South Anu riia. They havo announci'd that 
many species ol cinchona trees i^row in the shade 
in the hiiih native forests; they are scattered 
among thousands of otluT kinds of trees and 
only here and there form small groups. 'I'o tind 
them, the bark cidlectors or cascarilleros are 
obliged to elimb the higlu'st trees or to scale a 
mountain, from which at a gn-at distance they 
are able to recognize the peculiar brilliancy of 
tile young foliage which is charactt'rislic of most 
cinchonas. .Also the* old fallen red leaves are 
guides whereet r tlu) an* found on tiu- ground. 
Rl 1/ and B.\.\o.n described the growth habit of 
cinchona trees as abovis Furthermore, the vast 
forests wherein thi-y are casually loimd have 
been \ isit<‘d by such m<m as vo.n Hl miioi.dt. 
PuKPi’Ui, W’hDDKLi., and lastly by Kaksii:n in 
(.‘ulombia. Ihi'Se men haw moiA' than alum- 
dantly corroborated all earlier observations. 
Really tall cinchona trees with trunks two, three, 
and even fna^ feet thick have been found. .\ 
single! tree sup|)lies from 60 to 80 or even to 120 
arrobas (a[)i)roximately 165 to .F)0 pounds 
avoirdupois) of bark, but such trees are found in 
the forest. Only a few stray specimens are se'at- 
t(!red here and tluae in the margins ot loiA'Sts 
and from there sjiread over the neighf.>oring hills 
or high-lying plateaus where they appear as 
shrul;)s. In tliis way appaia ntly there origin. it(‘d 
the variety of C. Calisaya which Wiauna.i. named 
(.’. Josephiana and which now grows only as a 
shrub. 

“When such men as .Si’Hic H and Markham 
assert that cinchona trees neial not be planted in 
the sh.ide (jf forests but may be grown in regular 
plantations in the open sun as are tin* cinn.anion 
trees of Ceylon, I must reach one (»f two coiiclu- 
si(jns. Fither I must suijpose that these men, at 
least .Markh.\.M, have l)e< ii hesit.ant to (explore 
the wild interior of .South .America and th.at they 
saw only tho.-ic cinchona trees which oc('ur as 
strays sc.ittered o\er plateaus or grow ing in small 
gnnjfrs. < )r I must acca pt the fad that they liave 
made concessimis to n.iturrd conditiems in British 
India. In Deccan and elsewhere in the tro])ically 
situateil regions under the direc t influetu'e of the 
British ( rowri, at .in altitude of 4,506 to 7,000 
feet where cinchona trees gtajw best, they know' 
th.it only fr.igments of the forest leave bei-n left 
from tlu- ancient native (ultivation ol ihe land 
.and llie development of the coftee enterprise of 
the British. And, if one wishes t(r import cin- 
chona, its cultivation in those regions without the 
shade of the forest mu.->t be pnjve<l, whether one 
desires it ur not. Besides, I found from .a printed 
report of .Ma( i’liiiKSo.N, at that time inspector- 
general of a hospital, that he had looked in vain 
for cinchona plantations in the vast forest in the 
(diats in the .Meilgherry Mountains. Andkr.son 
had the same exiierience. In his report, No. .3.5.5, 
t<j the gemnal secretary of British India, dated 
February 11, 1862, he confeH.sed tiu* reason why 


he, being as much convinced as I th.it cinchona 
W'ould grow only in the shade of forests, iwim 
ventured to go beyond the boundary of the 
tropics and to test his i)lantings in the rich woods 
of Sikkim near D.irjeeling in the llimal.tya Moun- 
tains, although till' latter locality is situated 
ll"" N. latitude and therefore apixireiUly has a 
great yi'arly xarialion of tem[)er,iture and offers 
many chances for the success of cinchona trees. 

“ riuis, truly scientific men have .adhered to 
the same principle which I lollowed. They have 
recognized the fact th.it a wild tree, preNaously 
unculti\’.ited, if planted in a slr.inge kind w here it 
must lie completely acelim.it ized, has the best 
chance of surviving when planteil under condi- 
tions comparable to those of its nati\(‘ h.iliitat; 
i.e., when it can be planted at tlu' same altitude, 
in the same average temperat Lire, and in t he sh.ide 
of forests like those of the regions where it \sas 
indigenous. In tlu' face of these tacts, the writing 
of Markham ^ means nothing, indeed less than 
nothing, bi-cause everywhere tlierein ignorance of 
m. liters pertaining to liotany, meteorology, and 
physics is afifiarent. 

“ riu' method of [)1. lilting cinchona trees, which 
I have followed, is corri'ct in iirinciple. In java 
our procedure has demonstr.ited that einelioii.i 
trees which are pl.inted on l.iare ground exposed 
to the sun will grow, (‘Veil develop e.irU', and to- 
wards the end of the tilth >’ear begin to blossom 
and bear fruit; but these same trees dcM’lop a 
trunk no thicker than one’s .irni, ,md remain low 
and dwarfed like shrubs. 

“'riu' founders of the |)lant.ition at I'jibodas 
cut down .ill the forest before |)1. lilting their cin- 
chona tre(‘s. 'I'hese trees are now nine >'ears old. 
In addition there <ire main' other cinchona trees 
in java which I h.ive planted experimentally 
since 1856, some in partial sh.ide, others in the 
open. When these are compared with most of 
the cinchon.i trees growing in the sliade of the 
forest, they provide the best evidence of the ac- 
curacy of my prineiiile. 

“1 do not envy the British their cinchona 
j)lantings in the Nailgherry Mountains, which 
are in the open and exiiosed to the sun. 1 hose 
trees more than live yiars old (if they h.u'e sur- 
vived that long from cuttings and l.iyers) should 
be shrubs li'ii to twelve feet high. .At this age 
they begin t(.) blossom profusely and to bear 
fruit, but they will not grow much taller .ind t heir 
trunks will not be more than the thicKiU'ss of one’s 
arm. Another thing to be considered is the ex- 
j)enditure. All expenses for tin* eai'i' ot the [d.int- 
ings Cover a j)erio(l ol three to ti\'e years. Alter 
that time the trees are est.iblished .is shrubs in 
the o|)en ground and need no further considera- 
tion. If, for example, a tree with 1.5% of (pii- 
nine in the bark is growm in an open [il.iee whi'ia* 
it has develoiied without protection from the 
sun’s rays, it will never lie much l.irger th.in a 
shrub, and the trunk below' the crown will yield 
sc.ircely more than tour or livi' ])ounds of bark, 
which will hardly defray the cost of planting. 
But, if a tree of the same spei ies is planted in the 
shade of the forests, after li\'e yi'ars it eoiitiniies 
to increase in height and girth without further 

• In addilion to the already eiled 7>«iWv in Peru mid 
India, Leiidon 1862, conies anotlier iiapei hy (liis writer 
in tlie Journal of the Royal liroyjaphu at Soru ty under 
the title “On the Intro Inti ion of ( inchoiia plants in 
India’’ in tlie Pharnuu culn at Journal and I'ransai linns 
Vol. IV, no. I (London, July 1 , 1 862 ; I a ken froin I lie “ Trans- 
actions of tlie Mcili(%'d and Physical Society of Honiliay ’’). 
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cost; liiialK' after titteen or Iwetitx' vears it will 
haw a Iriiiik liflN to sixt\ feet hij>h and two to 
three' feet in <iiaiiieter. 'I'his, without the 
braiu'hes, sfiouhl produce 1,500 to 2,000 ixjunds 
of hark, a fact worth renieiiiheriii^.' ddie larj^est 
(|uanlil\' ot (|uiniiie is loiind in the thickest l)ark 
of the trunk, d'he \ ield from the branches h>e 
conies deereasin^K less toward the to|) of the 
tree' until in the uppermost twi^s there are no 
alkaloids. 

“It is not deliniteh known whether or not the 
hark of a cinchona Iri'e, grown as a shrub on a 
bare mounlain slo])e and exposed to the sun, will 
(onlain as much (piiniiu' as a tree ol the s<inie 
species developed in the shade ol the loia-sl. 
French chemists ha\(' inaintained that the (pii 
nine in the hark ol trees exposed to the sun turns 
to cpiinidine, and K aksiicn has loiind a great dil- 
lerence in I hc' alkaloid content ol dilb'rent in 
dividuals ot tlie same sjiecies (('. l(Uitifol id) , ac- 
cording to w hetlu'r I he\' grew on a steep inoim 
t.iin or in a deep chasm, and were exposed or 
not to constant winds and the protection ol 
clouds. 

“Intelligent re.isoning Irom .ill ('xpc'rience 
points to the importatice ot pl.inting cinchona 
trees in the shade ot the lorest. 

“ Now \ AN 1 lot' vt. 1,1,, on jiage 572 ol his paper, 
asks: ‘ .\re t lu‘ ri'inarks ol the Fritish writer 
corrt'i t ? If the> are, Ji Ncait mn made the mis- 
take ol pi. icing the plants in too mui'h sh.ide. 
This is e\ident in plants sent Irom Ja\a to 
Ifritish India, d'heir .ipjiearaiK'e indicated a 
deticieiKW’ ol light, a common lault in the Nether- 
lands Indies. .Some people try to work too much 
under co\-er; they wish to keep their actions con- 
cealed; the>' fear critic'ism. I'his product's main 
iins.it isfac'tory results for the ('io\ crnnu'nt ol the 
Netherlands Indies, d hat is win the worthless 
('. Pahuilitnui thriws luxui i.int ly, hut the excel- 
lent ( ('iiiisiiyn is on t he ih'cliiie.’ In re|)l\'. I 
sh.all only ohseiwf that, in addition to too muc'h 
shade, it is just .is much ol .i mislakt' to placi- 
certain things in an unlair or yellow light that 
c.ills .itteiition to them hut does ikU gi\i' a true 
Iiicture. 1 hus many a writer, al.is, could he .ic- 
cusc'd ol s])reading an iinl.iir light (/.c. I.ilse in- 
lormation) regarding pioiu-er work in java. 

“I'lKh'r the topic ‘siin'ading of unlair light,’ 
1 mention the asset t ion of \ AN I b iEVia.l. on |iage 
574 ot his p.iper. Ili' asks whelhei' wc .ire well 
intormed th.it one of the huge landholdi'is of 
java pc't ilioned ( lie go\'ernment for sonii' cuttings 
and seeds ol cinchona plants in order to introduci' 
cultivaition to the mountainous parts of his es- 
tate, hut that his reipiest was refused. If it 
really happeiu'd that a l.indholder in ja\a had 
olh'red to risk his capit.il for an enterprise which 
.liter twenty-(i\'e years or more might begin to 
yir ld ret urns, his reipiest would h.i\ e been granti'd 
as willingly as the goNornment satisfii'd tlu' 
wishes of the British and h'rench governments to 
whom tlu y ha\ e gi\'en a consideraVde number of 
their cinchona trei's. I'he former obtaiiu'd them 
for (’eylon, Madras, and .Sikkim, and thi' latter 
tor Matiritius and (iuadeloui)e. But here there 
is no dirt>' work; [ilain instructions are giva'U to 
ensure securing as good ri'sults as jiossible from 
propagation l)y cuttings or from seeds. I, at 
least, can give pieitixi' assuranci' that 1, neither 
as government oilicial chargi'd witli the care of 

'Very laigo mature Iree.s pniiiiice 3,000 pounds of un- 
cured l):iik. 


the cinchona plantings nor as a |)ri\ate citizi'ii, 
ever fu'.ird of such an offer from .i landholder in 
Ja\ a. If it had happened, as ini imated, f should 
ha\e promoted his effort with all my power.” 


So far in ji Ntaii ii\’s defense. 

Let us consider the In st point, n.imely, th.it ( 
I'(ihutluiti(i is a worthless species since there is 
very little <pjinine in it. I he succeeding results 
ha\e shown that the critics, in many resjieits, 
were S(»niewhat rash in their disapj;)ro\ al .ind in 
their judgment. I'he lollowing comments 
ado|)ted from the \'early reiiorts of the cinchona 
enti'iprise <4' the goM-rnnu iit deiiionsttale this. 

From the report for l<Sh7: At a meeting of thi' 
Linnean .Society of London, HdwAKD h.is given 
v<-ry encour.igiiig evidence, b.ised on reports 
from new resi'.irch .ind from hrokirs, ('oncerning 
the v.ilue of the ll.irk of ( '. I’dhuAiilUd . 

I‘ roin th(' report tor 1872: Ihe unexjx'Ctedly 
satisfactory returns tr<»ni the sale ol hark of 
l^aliiididud ol jav.i have resulted in the serious 
consideration of I he (|uestion of resuming the cul- 
tiv.ition of this species on ,i i>ermanenl h.isis. 
Because the pharmacist has now afiproved the 
use ol this h.irk, other lactors should not he j)er- 
niitted to cause its sudden remov.il from the 
market, an inevitahh- result if the cultivation of 
('. PdliiulidHd he discon 1 innet 1. 

in the report lor I <876: The results of the offer- 
ing lor sale were \ <‘i\' sat islactoiw’ and there wei'i’ 
used 


fill C. sHcaruhra 
C . mu iiiiitiui 
( '. I'lihiiiiiana 
< . J] <i''sk>irl-uiiiit 
( (. ali'-iivit itii.Ju (I 
( Ituhkrafl 
( . ( 'iilis.iyii jtivdiiu a , 


. 1 lU le 161 rts. p. J K.C: 
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I HI t(. 16S 
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lets. hundred wciulit ; 

riieii Mol NS s.iid that the truth is ih.it llu' 
hai k of C. J^iliiiiliddd reiiresents neither tlu- best 
nor tile most inferior species of cinchon.a. Al- 
though it is the jioorest ol all in alkaloid content, 
it is coiilinualK' bought by [ih.irm.icists and its 
v.ilue rem.iins coinparal.ile to other cinchona 
harks unsuit. ilile lor (iihnine prepar.it ion, I'ven 
though the latter .ire richer in the colleitive 
alkaloids. 

MoiA'ov'er, the critics rlid lutt consider tli.it one 
could, jiart icul.irly in the first year, obtain more 
seeds of ( '. Pdliiuliddd than of C. Cdlisdyd, and 
that one look adv.int.ige ot that fact .as much as 
possible. 

In the l.ist thirty years, as cultivation pro- 
gressed, chemical .in.ilysis pointed the- w.iy to the 
best species. Later, when seeds of lielter species 
were la-ceived from Americ.i, selective methods 
were used whenever possilile in order to produce 
better mab'i i.il. It wais not until after j i Nt;- 
tiiUiN’s work was finisheil th.it the rightly es- 
teemc'd C. Lcdyeridna Moen.-i was imported, 
rile reproach even lately made, that juM.ni iiN 
cultivated the less valuable s[)ecies of cinchona, 
is entirely unfounded. 

It would be just as unfair to lil.ime jt Ncini ilN 
for too greatly extending the immediate cultiva- 
tion of t’. Pahudiddd as to blame his successor 
for promoting the cultivati(m of C. Cdlisdyd. 

Concerning the si'CoihI point, namely, the prac- 
tice followed in j.iva ol pl.inting cinchona trees 
in the shade of the fori'St, juNOHUll\’s successor 
commenti'd as follows in tlu* rejiort on the cin- 
chona industry of the govi'innu nt fur 1865: A 
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fact already admitted and established by the 
British is that cinchona, especially in the ex- 
perimental period of (:ulti\ation, retjuired shade. 
Furthermore, (<ne miijht mention at this point a 
planting in the tiill sunliiiht at Nagrak ol a lew 
hundred small trees ot C'. Cnlisayu. At the end 
of tiu' tirst )ear, the plants grown Irom seeds 
were small, vigonais ones from two to three feet 
high. Later, with lew exceptions, the bark on 
all thes(‘ trees split open and the plants lost their 
vitality. Lhis was a ni.Jtter of iiiiieh r<‘gret. It 
seemed possible to attribute it only to the heat ol 
the sun, which shin<‘s mo^t ol the da>'. F(jr this 
reason the plants were shaded artificially and 
furtlier experiments in an entirely open terrain 
were abandoned. Moreover, even if the heat 
of the sun had absolutely nothing to do with the 
sjditting (jf the bark, and even if the cnncliisioii 
were reached later that shade is not desirable for 
the proper cultivation of the cinchona, it must 
tKJt be forgotten that the period was one of ex- 
periment. It was nec(‘ssary to discover under 
what circumstances the cinchona tree would grow 
best. Naturally at tirst one tried to cultivate it 
under conditions approximating as closely as 
possible those of its native haltilat. 

Hasskarl, in his letter of March 23, 1855, 
pointed out that,, where indigenous, wild cin- 
chona trees grew in the shade. If shad(‘ were 
lacking, the trees did not attain an arborescent 
form, but remaine«l shrub-like. I'he most luxuri- 
ant growth of cinchona occurred when' individual 
trees in earlier life wert* shaded by larger forest 
trees which in turn became overshadowed by the 
cinchona. 

Other travellers, among them Ai.kxandrr von 


Hu.muoldt, a competent authority, have given 
us information concerning the habit and habit.it 
of cinchona trees in South America. For the 
most part they are scattered in groups among 
other species of trees, but sometimes are found 
standing alone. At times they are in the shade 
of larger forest trees, and ag.iin are lound on 
river banks more or less in the opi-n. 

The opinion expressed by Hasskari,, in addi- 
tion to the communications of a nunilier of 
travellers, has .also contributed to the lact that 
JuNOiiVUN liegan his expeiiments with cinchona 
phints along naturalistic lines. In view of the 
observations of such lamous research workers as 
ki'iz, Bavon, A. vi:)\ ilvMiioi.nr, and others, it 
would have been more than illogical, if, at this 
time, Ji NiaiUHN had not planted cinchona in the 
shade. I'hat the successnrs of ji NOiiviis have 
reached another conclusion is solely the result of 
experiments carried out in J.iva and British 
India. A positixe opinion could not be reached 
until after Junohuhn’s time. 

From 1856 to 1864, tlu- management of the 
cinchona enterprise was entrusted to Ji NGin'iiN. 
In spite of all the dilTiculties which he luei to over- 
come and the criticisms which he met, his ener- 
getic action and scientific sense kept tlu* cinchona 
plantings which were only tentatively established 
in Java from being entirrly lost. 

Ji nohuhn’s servic('s .is a pioneer in cinchon.i 
cultivation in Jav^a have lieen outstanding, as is 
shown by the successful acclimatization of cin- 
chona trees in Java. In malaria-inb'Cted regions, 
('ountless men, whose* lives h.ive been saved by the 
timely use nf quinine, owe jcMiinni.N, as wrll .is 
many others, a lasting debt of gratitude. 


CJiapters in tlie History of Cinchona 
IV, CINCHONA. CULTIVATION AFTER JUNGHUHN’S DEATH 

by 

K. W. VAN Gorkom (1835-1910), Dr. pharm. hoii. c;.* 

Idle Inspector, (lovi. (Unebona Plantations, Java; tale (JiieJ Inspector for Sinjar and 
Pice, Dept, of Agriculture, liuitenzorg; lulitor " Dost-l ndische (Ailtures"; etc. 


In the second half of 1863 Junghuhn began to 
feel himself ill. He had demanded too much from 
his strength, and relied on its inexhaustibility. 
By the beginning of 1864, his condition had be- 
come critical; a visit on furlough to the Nether- 
lands for the restoration of his health, could no 
longer lie deferred. This leave was granted as a 
matter of course by the government, and at the 
same time. 14 .March 1864, the temporary suc- 
cession of the director of the Cinchona culture 
was jirovided for. The nature of the malady 
made it necessary to return to Europe by a sail- 
ing vessel; but when the wished for opportunity 
of emliarkation arrived, the jiafient was so far 
exhausted, that his journey was perforce delayed. 
The great naturalist died on the 24th April, he 
whose eminent aliilities, unwearied and fruitful 
activity are fully acknowledged, although he was 
engaged in scientific disputes more or less all his 
life long. His ashes were committed to earth in 
a spot chosen by himself in the middle of the 

* Kc-pririled from t lie author's "A Handbook of Cinchona 
Culture," translatpfl by H. 1>. Jackso.n (Amstertlam tk 
Ivondon, 188.1, pp. 69-89). 


future Cinchona plantation at Lembang, and a 
sim[)le pillar placed over his grave. 

Junghuhn might well say in 1859 in poetic 
language; -the splendour of Cinchona cultiva- 
tion in Java to our earthly vision can hardly be 
e.xceeded! for his risen spirit may behold the Cin- 
chona forests at the present time repre.sent ing 
millions, and ready to yield a richer reward. 

The Cinchona plantation at Lembang was laid 
out in such a manner, that Junghuhn's grave 
made a point of junction with two main [laths, 
along which at the |)resent time are formed fine 
avenues. The white column may lie descried 
from far down these; the peaceful spot at the 
mountain’s foot, agrees well with the respect and 
appreciation due to him, and involuntarily cheers 
one to thankful remembrance of the great and 
gifted man, who endowed with rare knowledge 
and uneijualled industry, and animated by in- 
ward reverence and love for Nature, investigated 
the geological formation and vegetalile produc- 
tions of Java, and in many writings of greater or 
lesser extent, strikingly m.ade plain thcvse facts to 
all. 
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His formal resignation of the supervision of 
Cinchona culture could not take pkne; hut his 
undivided devotion declared itself in the broken 
utterances in which JcNt.iiunN cominiited in 
trust to his successors, the continuation of work 
begun !)>' him. 

Truly, this continuation was no easy task. 
However esteemed the mandate might be, the 
new direct <jr felt to the full the heavy resjjonsi- 
bility laid upon him, and did not conceal his 
serious anxieties from the Indian government.^ 

W hat then was the state of things? To judge 
accurateb' of this, it is necessary to follow yet 
further, the history of Cinchona in those days. 
The third perictd of the culture is distinguished b\' 
radical di\'crgencies from the svstem j)reviou.sly 
followed, and this must be ex[)lained by an ex- 
jiosition ot the tacts themselves, without in the 
least clouding (he great services and renowned 
name of J (^\a,ut iin. 

At the end oi 186d there were in the open 
ground: 

C.Cali.saya. . . 7,4()H. aiiiuiKst whirli 501)0 were ( 
lliisskdrlioTia. 

( '. sui i iruhra . . 71, of whic h 56 were C. loloptfra. 

C. lanii/ulia . . 104. 

C. I’ahudiana . 55 1,456, in which arc iiicludod the identical 
C. lanceolula. 

('. mitranlha , . 1, with 12 true C. snuirubra rc- 

c’oiv«*(l from British India in 1862. 

In the nurseries at the .same time there were: 

Culisaya . . . 4,685, amongst which were 4,144 so 

called rooted cuttinK:^. 

C. succiruhra . . 18, cuttings, all C cu/ophTrt. 

C. liinnC lia , , 147, do. 

C. Pahuditina . 607,020, amonn.st which were 55 rooted 

cuttin^.s. 

Besides these, there were 208,322 seeds sown of 
C. Pahudiana which by the end of the first quarter 
of 1864 were com [tolled to he written off as Itad. 
Further, 737 C, Calisaya seeds, which gave no 
favourable return, and about 7000 cuttings of the 
various sitecies, with 6.S00 of Caltiaya, from 
which little could be expected. 

A marked disproportion thus prevailed between 
the species considered valuable, and the others 
which were held to lie doubtful. \’ery little alka- 

* In June 1855 the (adonial Minister reriiiested l’rofe.s.sor 
G. J. Mui.der tcj select a per.son who should be appointed by 
the Kovernment as chemist to the then recently introduced 
Cinchona culture in Java. The choice having fallen upon 
me, 1 considc^red it my duty, by order of the minister, and 
following out Mulpkk’s advice, to concern mys«*lf exclu- 
sively with quinolonical studies at La'yden and Utrecht in 
8Uccc.ssion. In April 1856 liavinn sot out for Java, 1 foumi 
myself on my arrival at Batavia, effect ually disappointed in 
my exirectalions. Appointed army apothecary to the larne 
hospital at Weltevreden, 1 wa.«>, however, after eleven 
months of pharmaceutical service, nominated assistant at 
the Laboratory of agricultural chemistry at Buitenzorg. In 
September 1860 this institution was niven up, and the gov- 
ernment placed me in the Inland Board, where I remained as 
acting-Cont roller until the enactment of .list December 
1865, aiipointing a commission to enejuire into tlie condition 
of the government coffee culture, and I was assigned as sec- 
retary to the commission. Then, when Ji'Nt.m iiN needeil a 
substitute, the government remembered my original desti- 
nation and no longer delayed entru.sting to me the further 
conduct of Cinchona culture, despite the real diflicullies 1 
pleaded in the presence of the Governor- general Baron 
Slokt van I)k Bkelk. The pr«>vi.siotial aiuxiintment in 
Marcli, was folhrwed by the definitive in August, and thanks 
to the powerful support of the government, as well as to the 
hearty help and cooperation of scientific men. at home and 
abroad, it has been my good fortune to carry on the work not 
without success, so tliat when I in my turn, in March 1875, 
re-signed the conduct of the Cinchona culture, on uiy being 
nominated ( liief-inspector of cultures, a candid observer 
might .see that my devotion and endeavour to establish 
firmly and extend Cinchona culture, were not fruitless. In a 
scientific point of view, from the first I found esiiecial sup- 
port in my old fellow-student J, G, Brrnklot Moens; and 
I have to thank hia many sided knowledge and powerful 
cooperation for a considerable portion of the success which 
has been obtained 


loid was found in the young C. Pahudiann bark, 
and therelorc relatively little quinine, but some 
were of opinion that the amount would augment 
with age, and Juncmi hn e.stimated the age of 
exploit alile Cinchona trees at 30 years. The 
future would thus it was thought bring improve- 
ment, and this suspicion based itself partly on the 
circumstance, that the roots of C. Pahudiana con- 
tained more alkaloid than the stem-bark. 

()n the other hand, trust in the future was [tre- 
earious, and it was established as an indisputalile 
fact, (fiat although the C. Calisaya plants were 
of the .s,irne age as (ho.se of C. Pahudiana, the 
former were alreach' far richer in quinine than 
the latter. The question could have been posi- 
tively settled, or even obviated, if a careful anab 
\sis of the liarks of the \Arioiis (lescri[)t ions 
liroLight over by Has.skakl had been made. For 
(hat purpose there was certainly old material at 
disposal, of C. J^ahudiana or ('. ovata as it was 
originally called. 

It is certain that J uxr.m'HN did not propagate 
C. Pahudiana l»y distinct preference, but because 
the first seeds, and afterwards a constant abun- 
dance, were harvested from it, Ever>’tl ing 
shows that the few Calisaya sj)ecimens at his 
disposal, had the greatest care devoted to tin ni, 
and were \ allied most highly. The regulations 
which he devised for this i)ur[)ose, .seem not very 
ha[)i)ily chosen, and witness rather to hi.s well- 
intentioned purpose. 

Transplanting fully developed trees from the 
cleared grounds to the shady forests, could not 
('ondiice to flowering and fruiting. Light and air 
are of the first re([uisiles for the production of 
blossoms and .seeds. 

Those trees which were too big to be trans- 
planted remained in their original, unsheltered 
position, but care was taken to better their con- 
ilition. A liamboo roof was [irovided for shelter 
against wind ami rain, but we shall bye and bye 
see that this measure was not altogether a suc- 
cess. The trees showed consideralfle inclination 
to flower, and already in the sears 1859 61, a 
tolerable supply of seeds was harvested, which 
jtroduced about 19 C. Calisaya (planted at 
Nagrak in the forest) and i[uite 5000 Hasskar- 
liana. These, at all the older cstaldishments 
were planted out in the forest, and since 1864, 
were particularly well looked after, so that most 
developed into healthy trees, some of which may 
still be met with here and there at the present 
da>'. 

Although the ohlest siiecimens were now shel- 
tered from wind and rain, nevertheless it acted 
injuriously, hindering robust growth, and the 
flowers did not come to develoi)ment. By 1864, 
these were free strong ])lan(s, with thick stems 
and liranchesand well sjireading crown, but bear- 
ing every token of being drawn up in vertical 
growth. They a[)peared like liushes with a short 
thick stem. When it is borne in mind that these 
few individuals, were continually being severely 
cut back each month to obtain cuttings, it can- 
not be a matter tif surprise, that constant and 
great disappointments should take place. 

The small branches and twigs which were cut 
ofT, could not possibly be called good cuttings, 
and this explains the fact that in spite of con- 
stant Iv’ putting-in on a large scale, no commensu- 
rate number of healthy flourishing plants were 
obtainetl. Ivxperience of later years has amply 
shown, that C. Calisaya can only be successfully 
propagated by cuttings, if thrifty twigs from 
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young, strong i^lants are prui'uriHl, or better si ill, the Xetherlatnls, \\hi(h In' MlQUliL were deter 

healthy, fresh young shoots; even in this ease mined as the produee ol three \arieties of C. ( r;/- 

good results a])j)ear great Iv depeiulent on many isayo, namel), luta, inorada and Joscl)liia)ui. 

factors, lying outside the general routine in the Half ot the sect Is were entrusted to the nurseries 

nurseries.' It also seems that gooil and healthy in the gardens ol the Academy, the other half 

roots are not put forth in everv season. were sent to Ja\'a. 

At all events, the government decree of the In the first half ol 1<S6.\ about 200 plants 
1 1th .September 1862, containing the express or- raised from .seed, were sent from the Netherlands 


(ler to snsjiend all further mull iplicat ion ot 
C. Pahutliaua, was and remains in full force. 
JUNC.iuaiX, strong in his coinictions, had not 
actnall\- adhered thereto, but in the transfer ol 
fhe direction this had to lie looked to in the \ er\’ 
first place, followed bv an orderl\’ amelioration 
in the projxirtion of siiecies to each other, the 
e.\clusi\e multiplication of the more snitalde, 
better s|)ecies, and t hereby make use of i he lesson 
which di.sappointing e\[)erien('e had enlorc'ecl. 

Making cuttings from the oldest trees was 
therefore susfiended, and their artificial roofing 
was taken awa>’. 

•Several s[)ecimensof C. hmei folia and ( \ calop- 
tcra (at that time still booked as (,'. succinibra) 
which had been transplanted into the high forest 
on the .Mal.iwar range, were dug out with an 
enormous ball of earth, and brought b.ick to their 
original station on ojien ground at 'I'jinieroean. 
All these me.isures were intended for nothing 
else th.in to favour the flowering and fruit set- 
ting, .and the\' ai)pear to ha\e been successful iti 
that direction. .So also, with j)artial success, de- 
tached s[)irals in the tnanner of r/ttgtttg, were 
tried on the thickest branches of the oldest C. Cal- 
isaya tree, and also on a (.'. lancifnlia and calop 
tera. From the first tiamed. .i couple of hundred 
\oung pi. lilts were obt .lined in 1865, which were 
planted out at rjinieroean, though most of thetn 
died. In 1866 the first seeds of calopicra, a\\(\ 
in the folhnving \ear. the e.irliest germinable 
seeds of C. Inncifolin were haiwesled. In 1866 
seven C. Calisaya trees at Tjinieroe.an were so 
heavily laden witli fruit, that their branc hes Ixail 
under It, 

•Since t hat time t he product ion of seeds has con- 
stanth' augmented, so that gradually a selection 
could be m.ide in accordance with the comji.ira- 
tive anaKses ot (he barks, to dexide concerning 
this or that \'ariety. 

In 1867 so great <i value however was still set 
upon the seecl-crop, and so emulous were the 
superintendents as to their management in this, 
(hat from each careful collection, the portions 
obtained after c Ic'aning, were arc unit el\’ counted 
and parc’elled out. It is well to rec.ill these facts, 
for at t he [iresent time owing to fhe actual abun- 
dance little attention is bestowed c>n econom\’ or 
careful treatment. 

It can hardh lie re.ilised now, that long years 
of trouble and debate ensuccl, before the first 
seeds of a Cinchona tree of good (ptalily were ob- 
tained, and these then were worth their weight in 
gold, and counted by tens.- 

In the meantime the government had also 
made use of (he hel[) of its consular agents in 
.South America, to jirovide Cinchona seeds, and 
succeeded therein, thanks to the exert ions of our 
energetic Gonsul-general Scni iiKkAi< r. As early 
as 1864, he sent a parcel of Cinchona cajisules to 

2 Tliis rr'iiiiniscrncf lias this oitithmalion: Within the* last 
dozen years, millions of nood hccmIs have bec-n distributcvl to 
private speculators both at Java and else whore-. What has ' 
boon fibtained from these*, is rolativoly jialtry, and surely 
does not plead in favour of an always exact valuation of 
what is lilx-rally bestowed. 


b\- \ .irions me.iiis to J.u’.i, ami plant eel out at 
Nagr.ik. Nine were planted at Lemlning and 
probabix .ire still there in part. In Java itself 
1200 plants sprouted, which found room at (he 
v.irioiis esi.iblishments and siitc;e then have lieen 
distinguished .is Calisaya Schnhkraft. 

In the months of Max and December 1868, 
seeds were ag.iiii receixed l.om Sc iitui KRAFT, 
from which m.inx’ jilanls were obt.iined, which did 
not differ in .i[)[)earance from (he first sent. In 
1875 there w.is ag.iiii a small remittance; the 
dozen pl.ints xvhich grew trom these, shoxxed for 
the most part, a chestnut brown colour on the 
timlerside of the leaf, ihe.'^e stand in the small 
pl.mtation at 'rjinieroe.m. From xet another 
p.ircel sent in 1877, about 2000 pl.uits were ob- 
tained, although U]) to the |)resent lime it cloes 
not .ii.ipe.ir (h.it .Sc hfukraf r succeeded in pro 
curing for us the Calisaya x.irielx', whic'h excels in 
its large .imoimt of (iiiinine. 

In the beginning of 1868 seeds reached Jaxa 
under the n.ime of ( snccinibra, sent b\' the 
Dutc h ( onstil-general kol.DXNl s at ( aracas, 
xvhich hoxvc-xc-r I xvas not lortimatc enough tosc'c 
gc-rminatc. In 1870 from tin- s.mn- somcc came 
a second remittance, which xv.iss.iid to be derix’cd 
from ( cordifolia x.ir. rotnndifolia. ;\ecording to 
the eoiisnrs report, great (|uant it ies of bark of this 
spec ies xvere exported, allliough staled to jiossess 
onlx' one |)er c ent of alk.iloid. The seeds prod uc'ed 
tc*n plants, which when clexc*loped to trees, were 
recognised .is caloptera. 

In I )(‘eember 1865 xve c.imc* into jKissession of a 
parcel of ('alisaya .soc'd, from xvhich 20,000 plants 
were raised, though not more than 12,000 were 
(ilanted out, because at Fembaiig as xvell as the 
highest situated est.iblishments Tjiwidei and 
RatUa-lioIang. on account of their still incom- 
plete arrangements and eapacutx' of propagating 
houses, many thousands of jd.ints |)erishcd in 
(heir first stage of existence, We forliear speak- 
ing particularly of this sort, at this moment, 
which alferxvard became* generallx' knoxvn as 
f Lcdgcriana, because by it , t he Cinchona cull ure 
of (he lutnre has entered upon an entirely new 
phase. 

Negotiations were .set on foot xvilh the direct- 
ors of Cinchona culture in british India, at 
.Madras, Uengal, and ('eylon in 1864 Ijy means 
of fhe Ivnglish consul at batavia, Mr. Fkasfk, 
assuring the transmission of new valuable sjiecies 
(jf Cinchona, such as C. officinalis and C. succiru- 
bra, in exc hange for ('. Calisaya ■dn(\ C. lancifolia. 

In 1862 there xvere received 12 C. succirnbra 
and 1 ('. mkrantha, xvhich were iilantcd out in 
one roxv, along the {)athwa> near the crater at 
Nagrak, and there grew into tail trees, except 
two ('. succirnbra, which died. In 1865 four 
cases of ('. officinalis were sent from Madras; 
hardly a dozen plants arrived in a thoroughly 
healthy and fresh stale at Tjinieroean, and here, 
after a short time of pre[)aration, they were 
turned out into the oiien ground. I'rom the.se 
handsome siiecimens, we got cuttings as quickly 
as possible, and it aiipeared that the siiecies was 
propagated without difficulty by (hat method. 
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In the course of 1865 there were further received 
some seeds of C. o(Jiciualis from Madras and 
Ce\'lon, and ill 1 866 aiiot her hatch from Bengal, 
wit h seeds of C. sticcirubra. 

Thus in truth, a new period was entered uj^on, 
and tlie results of the attempts to improve ami 
increase the s[)ecies of Cinchona considered su- 
])erior to (' Pahndiana, sur|)assed our most 
daring expect at ions. 

There were 100,000 plants of Pahndiana 
still in the nurseries, when the culture was trans- 
ferrc'd in March 1864, and these wa^re as soon as 
l)ossil)le iilanted out in the open, where, accord- 
ing to olTicial reiHirts more than half-a-million of 
this species alread\' existed. 

In Ji nc.im iin’s sNstem, the ('inchona plants 
were (list ril mt ed in the lori'sts of the fre(|uentl\' 
mentioned mountains, d'liex’ stretched o\er .in 
extent of aliout 75 siiuare palcn (.i sipiare pool — 
520 howd's, and each boiru' ~ 7096.5 metres'*), and 
any one who knows what the high, un(:ulti\ated 
mountain regions are, will understand th.it under 
such cir( umst.inces, suhjt-c t to mat her strict con- 
tn.)!, nor to a lonstant snilicient m.iintenance 
they were hut little to boast of. 

Wild beasts, tailing trees and man\’ other (le- 
st met i\e causes, must cause the ruin of thou- 
s.inds upon thousands of plants, whilst moreover 
the natural ('onditions are not wholK f.ivourable 
for an unobstructed develoitment . 

B\' 1864, t he ('ondit ion of ( tilt i\ at ion permitted 
a rigidh' accurate observation iind com|.)arison, as 
well as. in estimatiMif t lu^ dilferiail inlhn'iices. At 
a glance, onh- those trees were in .i Iresh and ro- 
bust St .ate, or growing well, which had bec'ti al- 
lowed enough sji.ace, or .at ht.ast lead been .assured 
()1 a lair amount of direct sunlight. So also, 
.amongst other things, here and tliere along the 
princiiial ro.ids, bv accident, or else b\- the caprice 
of <1 superintendent, some h.id been pl.inted in 
more open s|)ots. In seeking for the original 
[ilant-rows in the forests, ni.ins of them appeared 
to h.ave wholl\’ vanished; even where scattered 
Cincho}ia jilants had bidden defiance to their un- 
favourable surroundings, t he\' shou t'd t hemseK es 
slender, spindh', and almost br.anchless, and with 
resju'ct to these, entirels' out of |)roporlion be- 
tween vertical and horizontid development. It 
was evident that these tall, slender trees, could 
not sutijiort themselves if the surrounding 
growth was( le.ared or even if vigorously thinned. 
Besides, the bark of the oldest and best developed 
trees was .as thin as ])a])er. 

There was nothing to hope for in the future 
from this state of things, .and as to providing 
more light and air to the 100, ()()() Pahndiana, 
l)V ( lilting out forest trees, th.it, .ipart from (he 
(piestion as to whether the doubtful value of (he 
bark would re(i.ay it, must be looked at from rea- 
sons of administrative and technical character. 
Therefore we confined ourselves .is mucli as jios- 
sible, to bringing under more favour.ible condi- 
tions, the 50!)() or more trees which s((jO(l in our 
liooks as C. Calisaya, but have been since n.anied 
C, J lasskarliana. 

This fact w.is truly surprising, that just the 
few trees which abundantly enjoved light ami 
air, uaae seen to lie most stronglv’ developed, ami 
that not less in (he lower, than in (he highest situ- 
ated jilant.it ions. Wherever both conditions of 
existence were fully ('onceded, the jilants ap- 
Pt^red to develop readily into trees. 

• TliiH would make each houw a irille iiiorc tliaii 1 acn', ^ 
polca. B. D. J. 


On the basis of these observations and of vari- 
ous economic considerations, the decree of the 
government of the 29th .September 1864 was is- 
sued, ('(antaining the injunction: “That no 
more C. Pahudiana plantations on a large scale 
shall be laid out, and the stock of plants in the 
nursery-beds, shall be aiiplied only to rejiair and 
replenish.” burther, “that no more l.diour and 
exiiense shall be dev otc'd to existing C. Pahiuiiana 
plantations, (h.an is unavoidable to |)revcnt their 
total extinction.” 

These restrictive measures, c.iused bv the fact 
th-at it did not appear neiossary to institute ex- 
jieriments on so large a scale, together with (he 
insufheiem v in the first [ilace of material for the 
proiiag.it ion of species of good (]ualit\ , led to the 
following changes. 

The 4'el<iga Batengan estalilishment was given 
up in 1805; the passnngrahan Lorrok Kidoel was 
removed to Kavvah-Tjivvidci, and the neighbour- 
ing k.mt ja-Bolang moved to this establishment. 

Two vears later the transfer of Tjibodas to the 
curator of the government botanical garden took 
jilace. The number of suiierintendeni s was con- 
sequently rcdui'ed from 10 to 7, and in the course 
of 1864, (he forests were begun to be cut down 
svstematicallv', from (.*ach superintendent’s 
dwelling onwards, to make room for the planta- 
tion of Cinchona on the open siiaces. Thus these 
dwellings graduallv bec.ime the centres of pl.in- 
tations, and projiorl ion.it e riper experience more 
and more showed, that Cinchona, under condi- 
tions in other resjiects f.ivouraldc, does not re- 
(piire shade; on ( lu* contrary there were manifest 
(liffu ull ies in single forest trees being allowed to 
sl.ind; so the forests were more conqilefely 
cleared, onlv le.iviug strijis untouched, where 
these might serve .is protection against wind. 

Having thus to deal with new species of Cin- 
chona, .md to plant them out under ent irely fresh 
('onditions. the method of rearing tlu'm akso 
gr.iduallv underwent alteration. 

'I'he number of i>r()i>agat ing houses was consid- 
er.ibly iiicre.ased, and each establishment had its 
own arrangements. The bamboo nursery jiots, 
which seeiiK'd verv dear, while possessing many 
good (|u.ili(ies, had also preimndcrat ing bad 
ones; these were laid aside, or at least the m.inu- 
fact lire of them vv.is stopiied, and they were regu- 
l.uh replaced liy jiotsof linked earth, which three 
Jav.inese .it B.indoeng under our instruction, and 
.ifter a little pr.ictiie, verv .soon le.irned to turn 
out in great numliers and at very moderate cost. 
IVeviously to this, JiMairiiN had imiiorted sev- 
er.il thous.in(l flower jiols from the .Netherlands, 
but till' expense w.is so great, that it could not be 
coni iiiued. 

The method of germination, also underwent a 
radiial change, under the direct ion of Tkijsmann, 
which we shall notice when describing the culti- 
v.il ion. 

The progress did not confine itself however t(3 
these modifuat ions and changes. There was 
.■mother (piestion of ipiite as great iminirtancc, 
that W.IS, (he l.ibour (piestion. h'rom llie liegin- 
iiing, lioth at 'bjibodas and Tjinieroe.in, .ill the 
business of Cinchona culture was done liv paid 
statute-labour, and all supplies of material were 
ordered by (he Administration. 'I'his state of 
things could not continue; Cinchona culture was 
not reckoned .imong the cultures “ bv’ the ])ovvers 
that be” as a conseiptence of the known system. 
By government dei ree of the 24(h Feliruary 1864 
(No. 27) it was laid down, that labour in Cinchona 
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culture merely by way of exception, might be 
performed by paid statute-labour, and that as a 
rule, permanent, voluntary w'orkrnen should be 
engaged for that service. The advice of the Ad- 
ministration as well as that of the Inspector, 
Junghuhn, had stated, that free supplies of ma- 
terial in the elevated cool mountain ranges, was 
out of the question, and still less dei^endence 
could be placed on a regular provision of the 
necessary voluntary workpeople. The Preanger 
Regencies were at that lime still in an entirely 
special condition of proprietary and patriarchal 
administration; the chiefs and head men as so 
many great and little potentates were predomi- 
nant, and the people could with difficulty form a 
fair idea of individual freedom, because they had 
never experienced it. Investigation instituted 
showed, that the young Cinchona culture in the 
last few years, required on an average .100 render- 
ing statute-labour besides the permanent labour- 
ers settled uixjn the establishment, which were 
accounted for by the Inland Administration. 
This regime could not exist officially, though 
actually in force, and on the transfer of the cul- 
ture in 1864, there were free supplies of materials 
and voluntary statute-labour still seeming to find 
countenance. The superintendents unanimously 
declared that if the system were given up, they 
must be dependent on the caprice of the labour- 
ers, and their belief found powerful support in 
the Inland Administration, so that greatly fear- 
ing a rupture of its authority and power, that 
body preferred to permit the continuance of the 
compulsion. 

.\t the end of March 1864, after a careful in- 
spection and comi)lete consideration of the con- 
dition of things, 1 approached the heads of the 
Administration with the request, that they should 
forbid all direct interference with Cinchona cul- 
ture on the part of their officials and chief clerks, 
and only to afford help when it was asked through 
me personally. It was emphatically impressed 
upon the superintendents that they w’ould be 
simply removed and replaced, in case it appeared 
that they were wanting in the tact to provide 
themselves by voluntary agreements with ma- 
terial and labour. One helped another; during 
1864 there were still many appeals for help from 
the administration, because the new regulations 
did not sit easily at first, and the population came 
slowly to just ideas, but little by little improve- 
ment set in, and since 1864 there has been no 
question of direct interference of the Adminis- 
tration. When in May 1865, Governor- general 
Slokt van ok Bkklk came to inspect the Cin- 
chona plantations, after searching interrogatory 
of the officials he was able to slate the fact, that 
the government-culture had now really become a 
wholly free undertaking. 

The above named decree also contained an 
emphatic recommendation, that whilst the great- 
est possible economy was to be observed in the 
culture, it was never intended that the introduc- 
tion and prosecution of it should be merely a 
financial sf)eculation. This recommendation was 
a direct consequente of the impatience which 
gradually showed itself in the Netherlan<ls, 
where it was fancied that the results were not 
proportionate to the considerable sacrifices al- 
ready incurred. All these together did not make 
the task an easy one to the new Director, and it 
was made still more burdensome by a stringent , 
protest of the Administration against cutting 
down the forests, which had l)een begun as an in- 


dispensable condition to the success of the un- 
dertaking. 

Hereupon followed the previously mentioned 
visit of the (jovernor, who settled the question by 
granting full liberty to the Director of Cinchona 
culture to go on in the way begun, and desiring 
the Administration to interfere no further in the 
operations with regard to the Cinchona depart- 
ment . 

In the Dutch .States-general, questions were 
put to the colonial Minister almost every year 
about the condition of the new culture, and as a 
rule there was no lack of complaints about its 
defects and slow improvement. It was not en- 
couraging to the Director in Java, to be com- 
pelled repeatedly to protest that the tlevelop- 
ment could not be forced on, that the young 
plants demanded time to grow into trees, and 
that the necessary experiments would take up 
many years, before all debated points were 
solved. 

Comparisons were made with British India 
where Cinchona was introduced later, but was 
said to be relatively and absolutely much more 
forward, and further it was stated that the 
Rnglish had profited by the experience gained in 
Java, and would thus evidently incur fewer fail- 
ures. On the one side complaints were made of 
the heavy exi>ense which seemed to bear no fruit ; 
on the other side dissatisfaction at the slow 
progre.ss made, and whispers were not seldom 
heard, urging that all these costly experiments 
should be ended. 

As to how far the complaint of “slow develoj)- 
ment ’’ had any right to be made, or even counted 
as a reproach, may be learned from the official 
reports we have quoted; with regard to the cost, 
the summary of results since 1864, which we shall 
presently give, will speak for itself. 

In the beginning of 1869, the Upper Adminis- 
tration expressed an explicit desire to know, 
whether the culture could be extended more vig- 
orously; the opportunity for it existed in ample 
measure at the time, and the exports had only 
to do with the question as to the stocks pos- 
sessed. The culture-reports and pecuniary ac- 
counts for the Upper Administration could be 
called sjitisfactory in every sense, whilst to prove 
that Java could already turn out produce, and 
that the future was far from being hazardous 
or hopeless, there were several hundred kilos of 
Cinchona bark harvested in 1869, and sent to the 
Netherlands for Siile. 

We must here pause for a moment to consider 
the following facts. 

After the abandonment of the establishments 
Tjibodas and Telaga-Batengan, and the union of 
Rantja-Bolang with Kawah-Tjiwidei, there still 
remained seven establishments, two to the north, 
and five to the south of Bandoeng, which served 
and still serves as the residence of the Director of 
the culture. The many and radical changes to 
which the culture was necessarily subjected, made 
it urgently necessary that the responsible director 
should as much as possilde himself be on the 
spot, where the business had to be carried on and 
regulated. Now it needs no argument to prove, 
that it was impossible to simultaneously superin- 
tend the seven outlying plantations, even with the 
greatest diligence and the strongest constitution. 
The staff of superintendents itself, was obliged 
to accommodate itself to the new order of things, 
and changes were continually taking place, so 
that repeatedly the guidance and teaching of 




Stripping Cinchona bark. /1/ter an early photograph. — Courtesy Chronica Botanica Archives. 
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novices had to be l)Cguii from the be^inninw:. It 
was thus impossible that the <lirector ol llie ciil- 
liire, although trained as a chemist, should t'on- 
(ine himself (o the l.dioratorv, whilst the whole 
of his lime and {xuns were most of all wanted in 
the field, (hi the other hand, the continued de- 
bate as to the intrinsic value of the numerous 
Cinchona barks, obliged him to be especiallx' cau- 
tious in the choice ol sto{'k-[)lants lor projiaga- 
tion, and it was about that ])oint, in which he 
from the first sought as much enlightenment as 
|)ossildc from chemical anab ses ol diflerent ma- 
terial. In these attempts he louiul his chiel sup- 
port in Heer 1. bKKM'Lor Mokns at Welte- 
vreden, w hose help since 1865 has been incessant 
and disinterested. 

.Samples of Itark were submitted to examina- 
tion, from trees considered to be ol good (pialitN , 
which promised shortb to produce seed. If 
anahsis |)ro\ed the suj)eriorit> ol this or that 
tree, then .seeds were gathered exclusiveb- from 
it, and sown. Were anv one at the present time 
to go o\er the anahses ol those da\s, he would 
come to the conclusion that the plantations in 
Java had no other individuals than those \ ield- 
ing manufacturer’s bark of the best descrip- 
tion. .Meanwhile this was In no means the case, 
and it must be accepted, either that Cinchona 
prop<ig;iled b\' .seed degenerates, or, that the 
older anabses do not show the precise value. 

We shall here append a lew results in elucida- 
tion of this; they deal exclusiveb with C. Cali- 
saya, inasmuch as no other species was propa- 
gated in Java from seeds for several \ ears alter 
186.1. 

Repeated investigations had, up to and im lud- 
ing 1864, shown that in the l)arks Irom two ol the 
oldest (’. Calisaya trees at 'I’jilnjdas, there was 
more than 5G. alkaloirl, ol which about lour- 
fifths consisted of quinine and its ttnalogues. 
I’ropagation of these trees and their descend- 
ants, was thus wholly justified according to the 
(hmi scientific standpoint. 

In 1868 flowering and fruit be.iring trees ol the 
false Calisaya, were examined which alterwards 
was described as C. Ilasskarliana, ami it was 
acttially wdten analysed booked as ('alisaya 
duhui. In the hand.some bark from a tree about 
seven ye.irs old, raised from Javan see'l, 4.66()W 
alkaloid was found, of which 2.845',, was qui- 
nine. This amount authorised its mull i])lication, 
and at .\agrak in 1870 71 there were kirge pl.int- 
ings made of this species. Another old specimen 
of similar age and origin gave 4.0,l()^:r alkaloid, 
5.320% Ijeiiig quinine, and a true Calisaya \ 
obtained from the first harvested seeds at 'I’jibo- 
das, and [jlanted in the forest at X.igrak (known 
as .\o. 4j showed an amount ol 4.500', 7, with 
5.080'/(, of (luinine. A s])ecimen ol Schuhkrajl 
three \ears old, r.iised from seed received in 
1864, yielded 5.912% alkaloid, and 5.109',;, qui- 
nine (see 1868 Reports). Again in 1 869 flowering 
trees were analyad, to si e which were suitable 
to ijrop igate. C. Ilasskarliana of 7 to 8 years old 
gave 2.714 ',y (juinine, and one 5 year old tree 
from a cutting of this species, ai)i)eared to possess 
6.010% alkaloid, of which 2.551 was riuinine. 
A flowering Calisaya tree of 4 \ears old, raisecl 
in 1864 65 from Javan seed, possessed 7.485 
of alkaloid, and 5.670',,', (luinine. This little tree 
stood in the yard of the passangrahan at Tjinie- 
roean and yielded an abundam e of seeds which 
were sown without any scru[)le. The analyses of 
1870 again confirmed the belief that we pos.scssed 


and were pro().igat ing onb superior kinds ol Cin- 
chona. In specimens ol Schiihkrafl 4 and 5 \ earsof 
age there were 2.4' ,' and 4.4' (piinine found, and 
in a ('alisaya aii^lica ol 5 * j \ ears (I he sc'cd was re- 
ceived from .Madras in the middle ol 1866) 6.5%) 
alkaloid and 5.5' ,) (|uinine was met with. 

.Main' sam{)les were examined in 1872, .MuiuNS 
then finding t he average .imounl from 8 ('alisaya 
javanica to lie 1.25' , quinine, 1.24' ,’ (juinidine, 
1.52',, cinchonine and 1.01' , of amorphous alka- 
loid. 'bhis result was not s.it isfactoiw , <dter we 
h;id done our best by confining our proiiagation 
only to those trees which showed a higher per- 
centage of (luinine. 

MoivNS calculated as average figures the fol- 
lowing, Irom 8 Calisaya Schuhkraft, (Irom which 
during 1865 71 1)\ fiir the most of (he Calisaya 
plantations were obtained) 2.55',' quinine, 
0.45', ijuinidine, 0.79 cinchonine and 1.54')f, 
amorphous alkaloid. This species had then re- 
mained constant, and it might conse(|uently be 
expected that the great mttss of Cinchona bark 
which those i)lantat ions would produce, would 
turn out to be useful rnanulact urcr’s Ixirk. 

\e\ertheless, experience disappointed our 
good expectations. Here and there samples of 
Calisaya javanica, Calisaya Schuhkraft, ('alisaya 
angiica, akso Cinchona Ilasskarliana, were found 
to be rich in (luinine, but (aktm at r.indom, the 
barks of those \ arielies were not suitable to use 
for the separation of ([uinine. 

(iranling that by ai'cidenl, a small jiart was 
proitagated from a ].)arent tree of inferior (piality, 
still the fact is not explained, wh\' the bulk ol the 
plantations should yield barks so poor in (piinine, 
'Pile suspicion that actual degeneration arises 
from |)roi)agation, is in oiiposition to other ex- 
lierieiu'e; in each ca.se it can be ab.solutely demon- 
strated that there is no invariable rule ;is to 
dcgener.il ion. 

In the report of the chemist M()i:ns, apiiended 
to the official statements lor 1875, he s.iys: 

“'rhci-<‘ is still ;i very imiiorluiU fi'iesli'in; ntinu'ly, 
whellKT there is ground tnr siipriositiK that tlie plants wliieh 
were reared troni seeil, will vary I'roni tlie type ni t h(‘ parent- 
tree. wlierel)y it may t,e feared that eitlier tlie siieeies will 
dcKener.ite, iti tlte sense that is inferior, or will possess less 
valtialile alk.aloids. 

“ Comparison is somewhat dilTiettll, because it may he ad- 
mitted tlnit tlie s<>parate determination of eat li of the alka- 
loids, was not siithcienlly accurate in .all t lie eat lier analyst's, 
l)y reason of tlie lanky analyt ic.d met hods emiiloyi'd. Nev- 
ertlieh'ss facts Call lie shown, which are satislactory from 
lliat iiojrit of view.” 

1 hereby testify that in 1874 I cut out jiiecesof 
bark, and gave them to Moicxs for examinal ion, 
from several Ii\'ing trees of Calisaya javanica, 
from [ilanlalions then 7 to 8 years old, and in- 
tended in that year to lie harvested in |>;irl. The 
results were of such a character, thiil we might 
fairly Hatter ourselves tlnit we were about to ob- 
t;iin from those i)lantalions prodtue suittdile for 
the preparation of (ptinine. When subsetpicntly 
samples were taken from the entire mass as har- 
vested and ready for market, they showed lower 
figures than those of the former analyses, and so 
we were once more dis;q)i)ointed. These and 
other facts show that there is still much that is 
w.'inting in our sci(mlific knowledge, but at the 
.same time they incite us to continue in methodi- 
cal investigation. 

Whatever w;is possible to throw light upon this 
subject, and to ensure the diffusion of plants of 
good (piality, was done. 

It is just possible that the parent -trees from 
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whit'll seed was harvested, had conic under the in- 
fluence of foreign pf)llcn, pollen that is, of inferior 
kintls. The strictest watchfulness cannot prevent 
such an eventuality, when (’. Pahudiaua occurs 
everywhere by thousands, and it was st ill more an 
impossibility to keep all t he numerous species and 
varieties of Cinchona isolated. 

'The (jueslion as to tlu* choice of sorts, liy the 
end of the > ear 1872 was confined to very nurrow 
limits, h'rom that time it has l>een a fought out 
quest ion; henceforth only Jjnigcriana, C. ojfi- 
ci)i(ilis and C. succirnhra were to i)e pro[)agated, 
to the exclusion of all other species and xariiMies. 
h'rom that time <dso, it was possible' to lay <lown 
stringent regulations, necessarily at the exi)ense 
of much material, tending to prevent degenera- 
tion b\' crossing. 

'I'he near future will show if these regulations 
ha\c hit th(‘ mark, and whether it lies in the 
[)ower of the raiser to ensure* a e e)nst,int amount eef 
epu'nine, b\’ a rigid clueiee ed seeel. 

Distinct from the epiestie)n of eleterminat ion e>f 
value, the chemist had still te) inform us in an- 
other eliree tieen, when e^pjxert unit \ sheuilel ser\ e 
the*reto, b\- matured material. 

W'e wanted to know, whether the |)lai'e; of 
growth, relative elevation above the seM, shaele, 
or direct exi)osure to suidight, kind eel soil, jere- 


vailing winds, ete*. can be consielered to influence 
the fe)rmation of alkaloid. 

by continued methoebcal analytical research, 
it was further to be cleared u|), in whic h jxution 
of the tree the most valued alkaloids accumu- 
lated, and if there were changes in cpiantity and 
quality during the different seasons as well as at 
various ages. 

In one word; now thtit individuals occurred in 
all ages of develo|)ment , of all si)ecies of Cinchona, 
at different localities and height, the chemist can 
and must give a helj)ing hand to the pi. inter, that 
he mav' help to solve Nature's eriignias. Now 
also h.id the dav' dawned for tnicing out the best 
methods of harvesting and drving the liark, and 
for a regular, systematic' ex.imination of the 
liarenl-trees reserved for future seed sup[)lv'. 

In 187(1 the* Indi.in government w.is disposecl 
on account of all the above dct.iiled motives, to 
satisfy the urgent want of a skilful chemist to 
Cinchona culture, and in 1872 Ileer J. C. Ib'.KNto 
i.oT Moi.ns, who had .already shown himself so 
disinterested .end scrvice.ible was definite!)' ap- 
pointed as such. With this gain to the culture a 
new jieriod vv.is opened up, th.it Icrought tc) light 
constant Iv occurring facts, .and gave more posi- 
tive* shaix* and power to their further direction. 


('.lutplt'rs in (lio ItisCory of ('indiona 
\. MODiqiV DI'VKI.OPMIvV't'S 

hy 

N()I\M\N Tvvloh * 

hircefor, ( 'inrhaiHi Croihicls hisliliilr, I\ew York ('dty: forntcrly, C.iiralnr of Plants, 
lirooklyn liolanic (ainlcn: soniclintc kidilor, "Journal Intern. Canlcn Clnl)." "Carden 
I )iet ionary" : late liof.anieat kJdilor, "Wdnslcr's Diet ionary C ete. 


Most sc ientific enterprises having to clo with 
the c ultivalion of [clants involve difierences ol 
opinion on the l est procedure. .Mter reading 
ova*r the sections inimediatelv I'receding this one. 
it is obvious that cinchona culture suflered from 
the uncertaint ies ot similar v cut uri*s. h'or nooiu* 
then knew t he c'ult iir.al recpiiremenl s of an admit- 
tedly difficult tree. F-arlv struggles were tar 
from ])ointing the vv.iv’ to tin.il success. .Xtter 
years of effort and after the introduc tion ol sev- 
eral hundred thousand plants and si‘i*cls Irom 
South America, it was still true, as Dr. Kckudsc at 
IXiinted out. that at the end of 18(D "the preser- 
vation of Cinchona Irom extermin.it ion had to a 
certain extent been attained, but it did not 
apiiear as if its cultivation in Java would jirove 
to be an economic' success." At that time there 
were thousands of trees ready to l>e harvested in 
Java, none of which cont aim'd auythiug like the 
amount of cpiinine which is today consiclereci 
essential by successful planters. In other wonls, 
the t remendous effort s ot JcNcatiatN, 1 I.vssk.vri., 
and all (he others mentioned in e.irlier sections of 
this ac'c'ount resulted in nothing of permanent 
\;due to cinchona culture in the Indies. 

It is useless here to rejicat (he oft -told storv- of 
the int roduct ion into Java in Dei'c'mlu'r, 1865 of 
a single pound of seed gathered by (he servant ol 
(dt.ARi.t'.s l.t txii.R near the headwaters of (he Hio 
belli river in bolivia. The whole episode was in 

* Ori^^inal (ovlrihutiou , espedally prepared fi>r "Si ieme 
and Siientists in the Netherlands Indies." 


the n, it lire of a tort nitons .ic'cident, for the germi- 
n. It ion of the sc'ediings was looked upon with the 
natural skepticism generated bv maiiv attempts 
ill the* past to find a cinchona t rc'c* v ielding prejf- 
itablc* amounts of cpiinine. 'fhe sc't'd vv.es received 
bv II. W. v.v.N ('.ORKOM, then Director of the 
(_'iov ernment Cinchona Rsl.iie. Just betore he 
died .It b.iarn, lloll.ind, on Marc h 10, 1010, he 
wrote; "Mv exertions were made lightc'r bv ex 
|>erience insotar as we had learned at lt*ast not to 
lollovv in the* toots(e()s ol JrNc.tn ii\." 

That statement rellects the uncertainty as to 
(he previous procedure* and it w.is tort unate (hat 
the* Cioveriimeiit ( iiu hona ICst.ite was under the 
direction of VAN C.dkkom ;ct that time. To him, 
more th.in ,iuv other manager of the* cinchona 
enler|)rise, is clue the lac t th.it Cinchona led^cri- 
ana ultimatelv' c'ame into commercial production. 

He leali/ed the g(*netic inst aliilil V’ ol Liuic'.pr’s 
st't'ds and bv a process ol caret ul segregation, by 
isol.it ing t he plant .cl ions far enough apart to make 
cross pollination impossible, he was fmallv able to 
staiidardi/x* high v ield trees and develo]) the 
(echnicpie of (heir j)ert>et nation. With him, for 
vears, there worked a Dutc h chemist. Dr. J. ('. b. 
Mc)I-;ns, who was sent to Java from lloll.ind in 
1872. As a result of thousands ol analvses lev 
Morns, and ecpially scientific' culture tc'c hnicpies 
devised bv VAN ( IciRkOM, Cinchona Icdgrriana was 
finally rcacly for development under private 
pkinters. Cp to this time no priv.ite planter in 
Java would look at Cinchona culture, lor the 
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yield of alkaloids was too low to make it a profit- 
able \ent lire. All of the exi>erimental work was 
therefore earried on at the (h)vernment Cinchona 
Estate at Tjinjiroean, Java, where they also 
maintained a dtmonstration plantation. 

When the Tedj;er trees were old enough, bark 
analyses by Moh.n's demonstrated the fact that 
this species was higher in (piinine content than 
any other tree. 

.'^mall quantities were sent to the auction at 
.\msterdam in 1872 and brought higher prices 
than an\ bark from Ja\a, Britisli India or (\‘\ Ion. 
It was tlie result ol these anaKses which finally 
interested private jdanters. Subseiiueni ly, they 
were offered jilanting material by the (Govern- 
ment C inchema FGstate.and even more important, 
they were instructed in the tec hnique of growing 
a tree tliat has rather special cultural recpiire- 
nients. It was, for instance, ob\ ious that Cin- 
chona Icdgoricuia would not grow on it sown roots 
unless it had virgin forest lunuus. (Grown, as it 
must be in Ja\a, in land which often lacked these 
conditions. Cinchona Icdgeriana grows rather in- 
different ha A still more unfortunate result of 
growing it in these unfavorable site's is that tlie 
(piinine content is also considerably reduced. 

To overcome this elilTicult\ (here was finalK' 
deviseal a technicjue of grafting Noung high- 
\ iclding cions of Icdgeriana on under-stocks of 
Cinchona siiccirubra. At the present time practi- 
cally all factor)' bark used for (he extraction of 
quinine comes from these grafted i)lants. Cin- 
chona succirubra, in addition to being grown for 
grafting stock, is also grown for the production of 
pharmaceutical bark in which the projiortion of 
quinine is less. However, the (iresence of other 
alkaloids like (juinidine, cinchonine and cinchoni- 
dine, makes it a valuable tree. At the present 
time these two sitecies, and a few hybrids, com- 
prise practically all the Cincluma grown in Java. 
Practically all the older species were either har- 
vested off, or cut down, and their propagation is 
forliidden, — to protect the industry from cross- 
pollinated and proliably inferior stock, 

\'an Gokko.m and his successors also arranged 
for the production of seed of Cinchona Icdgeriana 
derived from so-called mother trees which are 
ch(;sen not only for yield of quinine, but for horti- 
cultural qualities such as thrifty growth, thick- 
ness of bark and other qualities. Few private 
[)lanters bother to maintain a seed sui)[)ly of 
their own because the (Government Cinchona 
Estate has ever since supplied seed of high purit y, 
al)out 97/7 germination, and at a reasonable 
price. Perhaps onh' a genet icist will understand 
the difficulties of maintaining such a seed supply 
over a long {)eriod of years. 

\ er\' careful experiments were carried out at 
the Cinchona Instate to determine (he best cul- 
tural methods in open plantations. This involves 
an elaborate s\stem of terraces so constructed as 
to hold water, but allow its percolation, to prevent 
erosion, and !;>' follow ing contours, allow for the 
maximum number of trees per acre. .Similarly, 
careful work was done to determine the best 
method of harvesting the lark. Two or three 
(lifTerent systems were finally rejected because 
the\ were scientifically unsound and economically 
impossible. Tlie present method invol\es the 
comiilete destruction (A the tree in order to 
harvest the bark. 

.Such a system of harvesting requires that a 
planter must keep a succession of trees ranging 
from the .seedbed to the final harvest. This, on 


most plantiil ions, comes somewhere about the 
l.Sth to the 18th ye'ar. Wliile there is a loss of al- 
kaloid in wiiiling so long, the amount and thick- 
ness of bark more than comiiensate for this 
loss. 

From the initiiition ol prieale pbinling soon 
after 1878 down to the present time, there have 
been mans iqis and downs, some of them horti- 
cultural, b'ut mostl\- economic. Before the inva- 
sion of Ja\;i b\' ihe Japane.se, there were 110 |)ri- 
\ate cinchon.i estates, t heir combined area hieing 
approxiiuiiti Iv 17,000 hectiires (12,000 acres). 
11 ;dl ol this area were co\ercd b\ trees read)' for 
hiir\est it would mean something over .S() million 
trees. 'I'here is, however, no wa) of estimating 
(he actual number ot trees read)' to harvest lie- 
cause each jilant.il ion, on account ol the succes- 
sional nature ol the enterprise, has plants in all 
stages of growth. 

I'roni the beginning of private iilanting down 
to about 1898, the planters pi'oduced as much 
bark as they thought could be disp/osed ol in the 
open market. Factors quite outsiile their control 
residted in deiiressing the price of bark to such a 
point that the)' faced ruin, and the total extinc- 
tion ol cinchona growing was threatened. In 
order to relieve this situation thev petitioned the 
(Governiuenl of the Netherlands Indivs for per- 
mission, and there was finallv' built at Bandoeng 
a (piinine lactor)' which assured a reasonalile 
outlet for at least some ol the l ark. For their 
own protection the planters established a (Cin- 
chona Planters’ Association in oreler to be in a 
better position to bargain not only with the 
Bandoeng factor)' but with (hi* hairopean manu- 
facturers of quinine. In spite of the association 
of growers, t he coiuiii ion of the bark market from 
1906 to 1912 was still somewhat chaotic, for there 
was in existence a similar a.ssociation of quinine 
manufacturers. The interests of one w'ere often 
in conflict with those of the other and a chart of 
l»ark prices during this period reveals the fact 
that the planters were often in an economically 
precarious ixisition. It was, on the one hand, 
im|)ossible lor them to gauge the world (kniantl 
for bark, particular!) as no one could foresee 
w hen waves of malaria might greatly increase the 
demand. If such a (ontingency arose and it 
happened to coincide with a shortage of bark, 
there was the great danger that the world would 
not have enough (piinine tocomlial that epiikmic. 
This uncertaint)' led to the estalilisiimenl of the 
cinchona agreement in 1913 which provided for 
cooperation between the planters and the minu- 
facturers. FGver since, this agreement has been 
under the management of the Ivina Bureau. 
This bureau consists of an e(jual number of 
rejiresentatives of the planters and the manu- 
facturers to w hi( h is added one member who has 
neither to do wit h grow ing cinchona nor rnanufac- 
turing (piinine. The Kina Bureau has revised 
the original ( inchona agreement in 1918, 1924, 
1929 and in 1938. In the cour.se of the years it 
has accumulated a tremendous store of informa- 
tion available l/oth to the jilanters and the manu- 
facturers, having to do with the world demand 
lor (piinine, tfie amount of bark necessary to 
sup|)ly this and many other details of technical 
value both to the manufact urers and (he jilanters. 
Their jiroblem has not lieen sinijile for they must 
jirovide machinery for adequate com jien.sat ion to 
the jilanters for barks having var) ing amounts of 
(piinine depending upon the skill of the different 
planters. They must also take note of the ability 






I avlor; Modern Developments in Cinchona Cultivation 


206 


of J the inaiuifariurers to extract the utmost 
aiiiOLiiU of quinine from the availal»le Iiark. 

Much (liticism has been levelled at the Kina 
Bureau, mosth' by people who are not well in- 
formed as to the modern (a)mplexit ies of the 
whole cini'honaapiinine enter[)rise. Their con- 
st ani aim has been to keep the world siqiplied 
with (luinine and to see that the planters j;et 
adequate returns. The bureau also has man\' 
other functions besides the immediate interests 
of the planters or manufacturers. The bureau 
soon recognized that there was much still to 
learn about the action of (piinine and the possible 
utilization of it in diseases other than malaria. 
As in an\' other prodiKt ha\in^ to do with public 
health, there is need for research to explore these 
horizons. This led tlu' bureau to est.dtlish the 
Cinchona Inslituut at .Xmsterdam and the Cin- 
chona Prodiats Institute in New York, both ol 
them non[)njtit or^anizat ions dexoted to research 
and education. The suj)port of such institutions 
was proxicied for by deducting from the profits 
of the manufacturers and the planters, sulTicienl 
funds to carrx’ on the xxork of these' institutes. 
Thex' realize that the future of the indust rx 
dem.inds scientific research. This has been 
actixelx’ carried on both from .\msterdam .ind 
Nexv \'ork. In the latter case grants for research 
on the cincluHia alkaloids haxe* Urn madt* to 
( Ornell ( nixirsitx Medical School. New \ ork 
Cnixe rsitx' Medical Sc hool, Johns llo])kins 1 ni- 
versitx’. Princeton Cnixersity. Cc liimbia Cnixi-r- 
sity,the BattelK' Memorial Inst it ute, t he .Missis- 
sipiii State Board of Heali h. t he Soul h ('arolina 
State Board of Health and losexcral |)rix.ite in- 
xestigators. A similar program h.is been c arr'etl 
on among IMtropean institutionsand investigators 
frc>in Amsterdam. Both these institutes have 
also carried cut educational (ampaigns with the 
deicart merits of pul'lic liealth in tu.irlx exerx 
count rx in the xvorld wliere the m.dari.i hazard is 
serious, d'hc institute in New \'ork jiart icularlx 
concerns itself with the malaria problems in 
trojmal regions of North .\merica and the West 
Indies. Ibanc h olTic es are maintained in .Mexic'o 
and in Brazil xvilh the same c)bject in x iexv. 

Since the (.stablishment of the Kina Ibireau in 
Idl.^ the indiistrx l as thus been under the direc- 
tion of a grouj) cjf exi'erts xx ho haxe altemj)tecl to 
c arrx out a clual [program. No individual planter 
and no n.annfact urer could have ac'cnmulated 
suflicitnl Ciata to ensure the smooth functioning 
of quinine [iioduc iion. Ncm could eit her grou[), 
or anv individual, s| cursor a long-time research 
program such as that now prox idecl for by the 
Inireau. 1 1 has done bejt h and as far as any human 
undertaking can, protected the ])lanfers from the 
manufacturers ancl the manufacturers Irom the 
planters and provideci the only known machinerx 
for ensuring to the worhl an adecptale and lasting 
supidx of quinine. 

Their operations over a period of years have 
not escajrecl the censure of those who think that 
the juice of quinine is tc>o high ancl especially of 
those xvho imply that perhaps quinine ought to 
be free to econondc allx' imjMnerished people. 
The econcjmic imp;ossibiiif y of the latter sugges- 
tiem is obxicuis, part ic ularly having reg.ard to the 
long xears c;f ex|)eriments in jaxa, the cleferreci 
natureof the harxest toanxone planter and theex- 
pense of eptinine ext ract ion to t h^ manufacturers. 

Recognizing the fact, however, that many 
people could not afford to buy ((uinine, the (.'hair- 
man of the Kina Bureau olTercd to the Secretary 


(leneral ol the Teague of .Nations in 1929: “the 
delixerx' of c|uinine for a period ol manx' xears, 
of the entire production ot the organization after 
deducting its oxxn sales, at a price that was 
c'onsiderablx loxxer than the cpiinine jrrice valid 
at that time, on the condition that tlie govern 
ments concerned xxould use this ciuiidne, also 
after the expinition of the contracts, exclusixelx 
lor the cjuininizat ion ol their ow n malaria regions 
I'orthe xears 19.H and 19.t2 the ciuantitx' delixer- 
able under this oltcu' xxas estim.ited at .S00,f)()b 
kilogiams ol ciuininc- snllate annuidlx’. This let- 
ter xxas a nsxxercal with an acknowledgment ol its 
receipt, Init the offer has not bexen entered into 
to t he present clax .” 

In speite ol this oiler and in spite ol the laci 
that cpiinine has been gixen onl right to impover- 
ished governments suc h as ('hina, (.reece, Ibazil 
ancl .Albania, there still renudn those xxho are 
critical of the operations ol the Kina Bureau. 
Berhaps the most exhaust ixe report on this came 
as the result ol the* aiipoint memt by the Teoitle’s 
(.,'ouncil ( The legislalixc* body ol the .Net lu'rlamls 
1 ndies) of a St udx ( ‘ommit Ic'e c rented bx ( lox em- 
inent 1 )ccree No. 21, dated Jnlx 22, 19,TS. I'lieir 
tnain object xxas to inxc st igatc' the elleci ol the 
cinchona agreement and to examine how these 
measures and the* eexisting organizat i(.)n reejuire 
.imenclmeiil or improxcincail in order tc) foster a 
gre.iter s.de ol c inchona bark. The I direc tor ot 
I’a’oiiomic .Atlairs ol the- Indies, apiiointed Mr 
v.xN t)i;N Bvi.i..\,\ri) r as .Scaret.irx- of the 
('ommit tc‘c‘ xxhich conquised in addition, c'lexen 
members, ol xxhich 1 )r. M. (i. J. .M. Ki-.Ritosc ii 
was the IVesidc'Ut. 'The rc‘[)ort rexc'als the- inter 
esiing fac t that the ac re.ige clexoted to ('imluiiui 
is less now than it xx as lormerlx , but that prodiic 
lion, clue to the incrc-asiiig elliciencx' ot the plant - 
c*rs. has increased. 'Thc‘ commit lc“e slarlecl with 
.111 apparc'ut bias ba.sc'd upon the assumption 
that bark produc tion <ind cpiinine manniaci lire/ 
haci perhaps bc'eii o|>erated too exclusixelx xxith 
onlx a profit mol ixe. 'I’hex recognizeil that 
cpiinine is a xvorld necessity which, without 
adecpiafe ccunpensal ion lot he* ])lanlc‘rs and mann 
fac'turers, might easilx bc'comc* nnaxailablc* 
'Thex studied criticallx’ ami on the; spiot , the opu-r 
at ions of the cinchona .igreement ancl could 
finalK' s(‘e no alternatixe but to utilize the ma 
chinerx' xvhic-h the Kina Bureau h.ni built n[) 
The cpiesticni arcj.sc* in ihc*ir minds ol xxlielher 
governmenlal interlc-rc-nc e bx the Imlies hacl 
belter lie substituted for the long experience and 
admit tedlx scietilific' management c>f the Kin.t 
Bureau. 'Their final conclusion, howexer, was 
that due tc> (he natureof the deferred harxest and 
of the long range jilans necessarx to proxide fu- 
ture supiilies of cpiinine, it seemed unnecessarx’ to 
transfer from the Kina Burc'au to the (roxeni- 
ment, the regulatory powers nec’essarx' to main- 
tain lasting supiplies of quinine. In other xvorcls, 
the necessitx' for control of some sort is obx'ious 
in order to avoid the disaster of a single planter 
or group of them unloading all their bark at one 
time forthe sakeof a temporarilx faxoralcle mar- 
ket, the result of xxhich in a fexv years would have 
been an inadecpiate or perhaps even a vanishing 
supplx' cif bark. 

A study of their report rexeals that they made 
sjiecific recommendations having in mind the 
gooci of the planter, the needs of the native popu- 
lation of java and the obligation of the Nether- 
lands Indies to provide the worlcl with adecpiate 
supjiliesof bark and hence quinine. 'Their spec-ific- 
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(■otK'liisions (announted in 19d7) are in i)art as 
follows: 

(a) riic necessity of collahoiatinn between bark pro- 
ducers and (juinine inainifacturers sJiould l)e main- 
tained. 

(b) A new cinchona attreement should be concluded for 
a delinile |)eriod of at least lU years. 

(c) 1 lie system of the cinebona agreement should be 
maintained. 

hi) The existiiiK selliuK' organization is considered 
efhcient. 

(e) Tlie now valid official pr ce of (piinine is not too hiv;h. 
.'\ slivlil rise or decline of this ptice will have no in- 
lltience cm the rt'tail pi ice. 

Cinchona cult tire in Ja\ a has conic a lon^ wa\' 
from tlic intliscriininalc slashiiiff of tiiiina trees 


in the loresls of the Aimiatniaii Amies, h'or more 
than two hundred \'ears ytit bless and quite reck- 
less cut tint; threatened the only source of quinine 
known to the worltl. 

To ^uard against that disaster the first tenta- 
tive efforts at cultivation seem now a pitilul and 
ineffectual gesture. Hut jiersistence, skill, and 
scient ilu'coordinat ion of plant scient ist s, chemists, 
geneticists, manufacturers and soil scienlisls has 
transformed experimental procedures into a 
highU' organized and jirodmtive industr\'. Not 
the least satisfaction in such an enterjirise is 
that this welding of mcKlern science and native 
skills, produces a world remed\- perhaps procur- 
able in no ot her wa\'. 


( '.liapfers in (lie llislory of (’.ticmislry in IIk^ Acllicrlinids Indies 
I, MALI' A ('l-:NTl in 01’ iniV'I’OClILMlCAb RIvSIiAIU’.ll' 

hy 

1). |{. Kooijiavs, Pll.l).* 

CJiicf, Tcrliiii'ral and Sciciilijic ScctiaiL Indusiry Dir., Dcfd. of Kconaniic Affairs, 
liidaria; t(dr Dinrfar, I jd>. far ('dn'niiv(d Dc.'trarch, liudrnzanj. 


i)u August 18, 1888, li\' ( ’•overnnnml Dcnree 
\o. .Sl,the Militar)' I )is|)c“nser Dr. M. (iiOiSiioKF 
w.is assignc'd for the duration of one year to the 
I )irc-ctor Of tlu- Hotanical (iardensat Huitmizorg 
for the ])ur})o.se of instituting a chemico-i>harma- 
cological investigation into the vc'getable sub- 
stances of the Netherlands Indies, more speciti- 
('ally with reference to their medic, il significance*. 
It was with this ])harniacologist th.it chemical 
scieiic'e m.ide its appearance* amongst the various 
bramlu*s eif the natural .sciences in the wma' this 
had thus far b(*e*n org.inized at the* Hotanical 
(iardens h(*n*, and th.it w.is desline'd Liter on to 
s])re.id ()\'i*r numerous other institutions, both 
ge)\’e*rnnu*ntal and pri\'ate. 

Although very lik(*ly THiau for a long time* 

р. ist h.id felt th.it he re*(iuiri*el a che*inical a.s- 
sistant, Mr. ( iiO':si ion ’s appointmc'iit would not 
have b(*e*n such an easy matter had not Hrof. J. 
F. Eijkm.v.n be*e*n actively (Uigage'd in the* Hotani- 

с. d (iare|e*ns betW(*en Octeiln*!’ 1885 ami I’'e*lHTiary 
1886. 

Hrof. h'ljKM A.N, formerly Professor of ('homistry 
.ind Pharmacology at the* I okyo l;nivi*rsit\’, was 
e*ngaged at Huite*n/org in .i pre*liminary |)hyto- 
chemical inve*stigat ion in the* ('ourse of which he 
felt attr.icted more* spe*cihe;ally tei those* plants 
that might be of import. ince from a pharma- 
cological .ind economic point e>f vie*w. 

Ilis atte*ntion w.is dire*ctiel specifu'ally tei po- 
te*nt medicim*s or poisons ami vege*table* j)ig- 
ments, .it that lime* gre.itly in de*mand. 

Ilis in\estig.itions (I), heiwever, which ob- 
viously e-ould not be but very sup(*rfu-ial, pro- 
vi(!e*d a gre.it number eif elat.i that made* it clear 
that a very gre*at de*al ot natural male*rial was 
av.iil.ible* here* which w.is only w.iiting tei be 
e*xpl()ited. 

riiis pre*liminary inve-stigatiem alsei cause-d it 
tej be* surniise*d that ce*rtain results were tei be* 
obtaim*d nejt merely eif .scientific iini)ort.ince, 

* R(‘Iiriii((‘(l from tlie aiitlior's “ 1 bell .A ('e*ntiiry ot I’hyto- 
ehcieical Ri‘M*areh in the Net licilanels Indies” (Ann. Jard. 
Hot . Huiten/. 45:1 IddtP. 

*57 ill piiLdicalion <d Ihe Laboratory li>r ( hemical Itc- 
seareh, Hnite'nzorn. 


but th.it could also be e*xploited for the b(*nelit 
of humanity. 

During iVof. Dr. M. Lkli b’s .sojourn in Eu- 
rope, shortly afterwards, he discussed the* matter 
with Prof. Dr. 11. Wi.n Ks Hi;ttin'K, Proft*ssor 
eif Ph.irm.icology ,it the* lTre*cht Fniversity, and 
this resulted in a communication lieing sent by 
the* latte r, on hCbruary 20, 1888, to the* Minister 
for the (’e)lonit*s, in which it was shown: 

I) that there was a constantly more uinent nei'essily of 
snlmiiitim; the mimetoiis .ilkaloids and other voge'l .ible* siib- 
slanees contained in tin* pl.ints of oiir h'.asi Indi.in colonie.s, 
especially witli a vie'w to their meilicinal v.ilue*, to a seieiuilic 
ph.irmacoIoKical and chemical investitialion; 

J) that the Botanical (.'.ardens ,it Bniteiizorn were? the 
liioiier place where such invest ieations should be* made, at 
least in .so far as the preliminary phase iheicof was con- 
cerned. 

I'he above* mentioned ke*port (2) of I’rof. 
IviiKMAN, which apjieared in print in 1887, gave 
consi(le*iable .suiiport to Prof. Wl l’LKS IbvTTlNK’s 
olflci.il communication, .so th.at it was not later 
than in August of that year that Dr. t’tRLSlioKi' 
w.is appointe'd. 

h'lmds were plact*ei at I )r. ( 'tRi:sh( )M-''s disiiosal, 
togelh(*r with a si'rvant .iml a coolit*, and pro- 
visionally he was given an office* with reside*ntial 
(piarters in a small iiuilding l)(*hind the former 
Iiuilding of the Hureau of Mini's, where now arc* 
loc.itc*tl the Musi'tim .mil the Ilerb.irium for 
.Systi'inatic Hot.iny. 

riiis small Iiuilding, where also Eijkm.w had 
workt'd. still stands. It was but a tiny hous_e, 
lirst oce'iqiying an .iri'a of 32, l.itt*r tin one of 54 
sq. me*trt*s, lint was fairly well furnisheel, con- 
sidering the reepnrements of the* period. 

Obviously, with such an abund.ince of un- 
known material as was encountereef by Dr. 
(iRLSHoKL, his inv'estigations at first had to as- 
sume* a merely preliminary char.icter. Of this 
he writes at that time* (3): 

“Had we* proceedt'd at once to work up into a 
monograph one* single ve'getable* substance with 
refi're'iice to its importance and its relations as 
re'gards r<*agents, this woulel not have corre- 
siioiuled with the charge given us; even presum- 





■'fr/y/ /rj /freH'e‘S!f o/ / mwj; 

-// *fyrA yirs s/y///Vr e^t/i/yp/z/fv/r, Af(/ 

A(hw^dQ( sucA a (/etaifed research. Our Phyto- 
chemical Wledge ol the flora ot these colonies 
IS still so incomplete that it must be regardetl as 
urgent m the first place to enter upon a sys- 
tematic investigation, simple in concept and 
exact in execution.” 


The technical examination of the Netherlands 
Indian v’cgetable substances was based upon the 
botanical relation of the plant material. Hut 
one could hardly speak of any actually systematic 
treatment. Sometimes the practical applic'ation 
of local medicine produced the decision; in other 
instances it was endeavoured to find the presence 
in local plants vegetable substances already dis- 
covered elsewhere; whilst the fact that certain 
material was available at any time alwa\'s de- 
termined the conditions of the investigation. 

In addition then* were immediately submitted 
to Dr. Grksiioff' certain problems the solution 
of which was of directly practical significance. 

Thus as early as in 1888, as Appemhx II to the 
Annual Report of the botanical Gardens, there 
appeared a summary of the results of the in 
vestigation to the alkaloid content of coca grown 
in Java, and, as Appendix \’ to the Communica- 
tions from the Botanical (iardens over 1880. 
there appeared a “Note concerning the pigment 
of Bixa Orellana L.” * 

In November 1890 the principal results were 
published, as No. 7 of the “ Mededeelingen uit ’s 
Lands Plantentuin,” in the “First Report on the 
Investigation of the Vegetable .Substances of the 
Netherlands Indies.” Cpon comparing the 
subjects dealt with in this First Report w'ith 
those still being studied in the Phytological 
Laboratory, one finds a remarkabli> correspond- 


ence. 

The substances dealt with com()rised carpaine. 
the alkaloid from the leaves of Carica Papaya L., 
whilst a dozen or so Ix'^urntnosae were investi- 
gated, including Derris elliptica Benth., Pachyr- 
rhizus erosus Lrban (1), two varieties of Cm- 
talaria as also Millettia atropurpnrea Benth., 
and Acacia pennata Willd. 

Furthermore it contained an investigation into 
alkaloid-containing Apncynaceae, including the 
genera Ratiwolfia, Ochrosia, KopAa, Alstonia, 
and Ta hernaenio n ta n a . 

All of which goes to provi* that (iKKsuoi i ’s 
work .satisfied the demands which he himself 
had posited with reference to it; namely, that it 
should b(' able to .serve as a point of departure 
for subsequent research. 

Here we may present a short description of his 
work on Derris. (b<i;sHol K managed to isrdate 
“derride,” probably a mixture of rotenone, de- 
hydrorotenone, and some resinous compounds, 
lie did not is(jlate rotenone, but the dehydro 
rotenone he jirobably did. 

Th<‘se various facts are to be explained, ex- 
cept by the methods pursued. Ivy the fact that 
Gkk.suoff worked principally with the rootbark 
of Derris, in which rotenone occurs in but minor 
quantity and where very prol>ably it is more 
vitiated. 

At that time the use of Derris was already 
known amongst the native po|)nlation, but in 
scientific and agricultural circles no interest had 


Many of the botanical naiTU'.s us<‘fl in the earlier phyt(v 
( lieii'ical trealii'.es have since been altered. The botanical 
nomenclature used in this .Summary has been altered m as 
<o coincide with that now in use. 


.yyjr/ Mv/ cvmvJ for it os /jn jmrtJrfJr, Jw 

<^/7/j as a As// fir/zk?// a//y/ay/ arrofr p///k;/7. 

This lack of interest is remarkable, seeing that 
in Europe Derris had already been repeatedly 
referred to as an insecticide. (Ghristy: N(*w 
(' ommercial Plants, X, 89, Pharmacographica 
indica van Dymock, Warden X Hooper). Grics 
HOFF also found “ Derride” in Mundulea suberosa 
Benth., whilst he mentioned its presence in 
timbo. By Gov'ernment Decree of May 18, 1892, 
No. 2, Dr. (iREsnoFF’s temporary appointment 
as Assistant to the Director of the Botanical 
(iardens was rescinded in view ol the fact that 
on account of ill-health he had to return to Eu- 
rope. But by the same Decree Dr. W. (i. 
Boors.ma, Military Dispenser 2nd ('lass, was 
appointed in his stead. 

For a long time after Dr. CiRic.sHOFF's de- 
parture the results of his work in the Botanical 
Gardens continued to appear in print. Dr. 
(iRKSHOFF, who meanwhile had been appointed 
Director of the t'olonial Museum at Haarlem, 
had considerable opportunity for the further 
study of the literature, and hereof he availed 
himself very fully. 

In discussing these publications here we have, 
for the purpose of obtaining a better survey, 
departe<l from thi'ir strictlv chronological order 
(4). 

In 1893 there apjH-ared from his hatid, as 
.Mededeeling uit ’s Lands Plantentuin No. X. 
a work entitled: “ Descrijition of poisonous and 
stupefying plants used in fishing, 1,” followed in 
1900 and 1913 by the second and third volumes. 

According to (iRESilOFF these communications 
ha<l to be regarded as an effort to transfer the 
r(‘search into th»“ nature of fishing by means ot 
stupefying plants from the region of ethnograph\ 
ami of bfitany, to that of chemistry and pharma- 
cology. 

h'rom the very beginning (jREsuofI' was 
greatly interested in thesi* fish poisons, j)ro()f of 
which is constantly afforded in his Report. Also 
for comparative phytochemistry the study of 
fish poisons can bt* of considerable im[)ortanri 
as soon as one is better acquainted W'ith the 
nature of the various toxins. 

The connection existing in many instances 
between the fish poisoning and insecticide ac- 
tivity of vegetalile substances has renewed the 
interest in this monograph. 

'Pile fact that Grf.suoff did not confine him 
self to the plants of the Nethrrlands Indies onl\ 
enhances the interest of this volume. 

Besides by the publication of important phyto 
chemical observations connected with systematic 
phytogra[)hy, C'tRESHoff also intended, by means 
of [iharrnacological tests, to collect data that 
might be of interest for the science of medicinal 
substances. I'he first volume deals with 233 
plants and presents an hi.storical survey of thi* 
use of the genus Verbascum. 

The contents of thi* second volume is much 
more general than its title indicates, seeing that 
it deals not merely with plants used as fish poison- 
ing, but also with all sorts of poisonous and 
strongly intoxicating plants, such as insecticides, 
anthelmintica, etc. This volume deals with 
about 347 plants; the third volume with 472 
plants. 

The monograph is a critical study of the lit- 
erature; it contains but little work based upon 
his own experimentation. 

In 1889, appeared, a.s the 2.Sth Mededeeling 
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uit 's Lands Plantcntuin, the “vSccond Report 
of tli<‘ Investigation into the vey;etal)le Sub- 
slaiuesof the N(“therlan<ls Indii-s,” l)y (iKivSiiOFF, 
siippleiiu‘nt(‘(l with conununications l)y Dr. \V. G. 
IfooKSMA and I’rof. R. ( '. Pia ciCJK who examined 
pharmaeolonieally varitms isolated vt'^etable 
siibstaiu'i'S. 

This Second Report, in addition to some more 
exttnsive investigations with reference to A/aw- 
(liih’d, Ih'rris, Erylhrina, ('arica, hotnmd, S<ir- 
colohus, Antiaris, contains principally prelimi- 
nary and short notes, mr)st of them having refer- 
<“nce to thi' prestmee of alkaloids. Crystallo- 
graphical note's wen' adeh'd hv Prof. A. \V. 
\\’K IlMANN. 

Regular i)rimings Irom tlu' Botanical tkirdens 
suppli('d a large' epiantity ol rnate'rial fe)r phytee 
logie al inxe'Stigation. 

Altheiugh not any longe'r under the aus|)ie'es 
of the' Botanical (hardens, there apj^eareel in 189Q 
the' “Reports on Nethe'rlands Indian Poisons,’’ 
with an ini real net ion by Prof. 11. Wkfkrs Bf:t- 
riNK, e)f which a se'cejuei e'dition appeare'd in 1902 
anel a third in 1914. 'I he- purpose of the'se Re- 
peirts een Poisems was tee e'stablish the origin e)f 
the' many poiseenejus substances, most of them of 
vegetalde e)rigin, fn-ejnetitly use'd by the' native 
populatie)!!. 

Dr. Booksma be'gan with weerking up the- notes 
left by GKi;sHe)FF. to serve' for the composition 
of a furthe'r Re'pe)rt. Furthermore, all sorts of 
int(*resting disce)\'e'rie's maele by (iKF:.sne)FF itn 
eluce'd Be)()KSMA to re'sume' the' inve'stigation anel 
to e'Xte'iiel it. d'hus, amongst f)thers. varieties of 
Artocarpus anel Apocynaa’ac we-re* examineel. 
Fre)m the very beginning Dr. BejejRS.MA directed 
his attention more specifically to the study of 
the me'dicinal parts of various plants, such as 
F.uchresta Ilorsfieldii Benn., the stH'ds e)f w'hich 
are' use'el in pulmonary atTertions. 

Book.sma s work (5) in many respects was 
iliflferently orientated than that of Greshoff. 
Lhe latter’s work must be regarded on the whole 
as a treatment, as much as possible systematical, 
eif the occurrence of various groups e)f compounds 
and as one of fish poisons and e)f some plants of 
economic significance', lhe* work of the former 
is mainly to be subdivided into the* three* follow- 
ing groups: 

1. (lie continuation ol tiKKsuoi i - s systematic work; 

2. the study of native, Chinese, and Arabian meilirinal 
substances: 

-L the study of food substances and of consumption lux- 
uries, and of other plants of economic importance. 

In 1894 appear(*d in the “ Meded<*eling uit 's 
Lands Plantentuin XIII’’ the first report on 
Boorsma’s work. It describes experiments with 
the bark of Plumiera acutifolia Poir., whence 
plumieride was isolated; with the bark of Scaei’ola 
frulescens Krause, a mt*dicine against beri-berij 
with Dioscorea hispida Demist., with “gadung,” 
,md with many other plants. 

In the (leneeskundig Tijdschrift voor Ned.- 
Indie appeared in 1895 an extensive investiga- 
tion into the red pigment of angkhak, imported 
from China: these being grains of rices tinted 
red through microorganisms. I'wo pigments 
were isolated, namely « and /-f oryzaerubine. 

1'he 18th Volume of the “ Medeileelingen ’’ 
(1896) contains the outcome of the continued 
activities of Dr. Boorsma. Whereas in his 
“hirst Results” he dealt with some native 
medicines without any particular interrela- 
tion, th(* material of this .St*eoml ( omiiiun- 


ication was worked uj) more systt*matically, 
whilst of various plant families several species 
wt-rt* examined. 1 hus he dealt with various 
Lo^aniaceae, indicating the pri'sence therein 
of sev'eral alkaloi<ls and bittt'r substances, 
amongst otiu'rs in luigraca varieties. Akso cer- 
tain Slrychnos varit'ties wt'ri' I'xamiiU'd, whenct* 
it becami' appar(*nt that Sir. Ticute Lesch. 
(leaf and wood) contained a gootl deal of strych- 
nine but no lirucint*, and that the material of 
Sir. laurina Wall, and Sir, monosperma Miq. are 
tlevoid of alkaloids. Of the other families we 
may mention Olcaccne, Bi^noniaceae. Acan- 
ihaccac, and Scrophulariaceae. Finally ht* deals 
with the plants that are known l)y tin* native 
appellation of “chinchau,” including also Cycled 
peltdta H. f. et Th. 

In 1898 the old and indet'd \ery small laI)o- 
ratory was abandoned, and a lU'w orn*, specially 
con.structed for the purpose, was occupied, an 
honour rarely accorded in former days to any 
chemical laboratory. Phis building as such is 
still in u.st', though it has been extended by add- 
ing what was originally the Zoological Labor- 
atory and by building over an open space now' 
also part of it. Although according to modern 
notions the building has bt'come somewhat anti- 
quat(*d, it still .satisfies the requirements, pro- 
vid(*d not too much is demanded. 

'Lhe year following there appeared, as the 
81st ” Mededeeling,” a summary of the further 
outcome of Dr. W. G. Boorsma’s investigations 
intt) the vegetal)le substances of the Netherlands 
Indies. Lhe first chapter deals wdth the research 
on tlu* part of Prof. I'lugge, whose life was cut 
off so tragically, and concerning whose work 
something will be said in Part II of this publica- 
tion. 

A poisonous alkaloid, luna.sene, was isolated 
from Lutidsid anuird Blco., and also the glucoside 
maringine from the septi of tlu* pomelo, both of 
which were .studied. Kickxiine, a poisonous 
protein from Kickxid arhored Bl., a remedy 
against intestinal w'orms, was isolated. In many 
medicinal herbs a high cont(*nt of potassium was 
found to be prest*nt. 

Tlu* next year Boor.sma published an essiiy on 
“Philippine Arrow Poisons,” in part as a sort of 
continuation of his work on Lunasid. 

As “Mededeeling No. LH ” appeared “Veg- 
etable Substances IV,” the first chapter of which 
deals with the investigation of arrows poisons 
sent by Dr. Nieuwf:nhuis from Central Borneo, 
mainly prepared from bark of Strychnos varieties 
and from the latex of Antidris to.xicdrid Lesch., 
that contains the very potent antiarine, and that 
has a highly jjoisonous elTect upon the heart. 

In various {)arts of Strychnos nux vomicd L. 
and Sir. Tiente. Lesch. a new and but slightly 
poisonous alkaloid was found that was not con- 
tained in the other Strychnos varieties. ()f the 
best known Netherlands Indian diuretica the 
potassium content was determined, which was 
found to be fairly high. Also a large number of 
plants w'ere examined anew with reference to the 
possible presence therein of alkaloids, glucosides, 
bitter substances, pigments, etc., special atten- 
tion being paid to the saponines. 

These were encountered more specifically in 
the Leguminosae, Araliaceae, Sopotoccde, and 
Verhenaccde. 

In the Geneeskundig Tijdschrift a treatise was 
published on the constituents of the kenari seed, 
with reference also to its use in improving the 
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digestibility of cow’s milk, especially for infants. 
In connection with a practical problem an in- 
vestigation was instituted into tin* (|iieslion as 
to whethiT it would not bt* possible to prepare in 
this country a reliable Strophanthus prepara- 
tion. d o this end Sir. iliiliotonnis D. was ex- 
amined, and an amorphous stro[)hantine (?) was 
obtained from the seed. It was recommended, 
however, to inii)ort Irom Atrica komhe Oliv., 
but this turned out to be a lailure. 

In 1902 a l)eginning was mjde with the draw- 
ing up of a [dial inacognost ical description of the 
most usual Netherlands Indies remedies, whilst 
at the sami‘ time the collected material was sub- 
mitted to a preliminary cliemic.il examination, 
d'he study of the purely system.itical phyto- 
chemistry, which (iKi siK.iK had concluded l»c- 
fore he began his study of fish poisons, was also 
.soon internifited by booKSMA who turned to tin- 
study (d natixe nn-dicincs, which, as a matter ol 
fact, was conformable with his charge. 

d o this end also an extensive investigation wa-. 
made with relerence to the various natixa- rem- 
edies sold ill the markets that spi-ciali/.e therein, 
more particularly in ( eiitral java. 

dhis systematic inve.stigation was amidilied 
by one on the ^fyrsina(^’lU’. In t9().S appeared 
bulletin XXI, bharmakologische Mitteibmgi-n 
II, in which data bad bi-eii cidlected ('oncerning 
7 families: the investigation into l.itiiiisin (OSlu- 
lata .Mi(|. was once again taken up, and it became 
possible to isidate therefrom .S different alkaloids. 

.\ derivative of cumarine was isolated trom 
Alyxid stellati! R. et S. in l9t).S. upon the request 
of the Association “ ( loftteelt ” (“h'riiil Cultiva- 
tion ”). An investigation was instituted into the 
components ol slight 1\’ less than a hundred Iruit 
varieties, and II ash analx.-es were made. In 
I9()7 a ('onimunicat i u .ip|)ean.d on Iragrant 
wciods. entitled; “( ber Aloi'-hol/. und <indere 
Riei'hla'dzer ” (No. \’II, bulletin I>e)>t. Agric.), 
containing a description ol the principal woods 
that s[iread an aromatic Iragrance, and thiat are 
used in part for inceme and in part abo upon the 
burning of a (;or|)se. .Mso tlu- results of this pre- 
liminary cliemical examiu.ition are here indica- 
ted. 

riie in\ est igatious into vegetalile substances 
in general were continued, h'rom the bark ol 
MiUtyifcrd indiai L. a xellow jiigment (Imlian 
\eIlow) was obtained in i iAstal toriii. An in- 
xc.'tigation was instituted into the tubers of 
Merrrniid munuinisd I bill. I. (“bidara upas”), a 
natixe remedy against gl>cosuria: but the out- 
come was not very [iromising. Cater on also 
various (ether anti-diabetes remedies were ex- 
amined, but without any positive results. 

I he native remi dies published in tlu- Nether- 
lands I’harmacopoeia were exair.ine<l, in coniu-c- 
tion with which it may be mentioned that but 
va-ry minute ijuantities of liorneol were encoun- 
tered in Hltinu'd hdlsdurifrrd I). C. (” sembung”). 

During Dr. boiyRs.viA’s Kuropean leave in 19()X 
Mr. Knsi MA was put in charge of the Labora- 
tory, but prior to this the results of the work [ler- 
formed recently were published in bulletin XVI 
as ” bharmakologisclu- .M ittoilungeii No. I\’.” 
From Chydefuinthns exrrisus Miers a crystalliru- 
.saporiine with a strongly haemolytic action was 
obtained. 

Mr. kilSLMA (6) continued the investigations 
into mangiferine and the abov'e mentioned 
saponine, and also examined the constituents 
of the leaf of the Murmelos ('orr., a native 


remeily against foot and mouth disease, contain- 
ing, amongst other things, an es.sential oil (with 
limoneiK') and some- alkaloid substanci-. In the 
root of the Jliktd^c nidddblotd (iaertn. 7.8% to 
8%, of a noil-poisonous crystallizing compound 
was found, for which for the tinii- being the for- 
mula CuillsNdh;! vvas fixed; upon its analysis 
there appeared .imongst other substances, als(> 
I’ru.ssic <icid and ammonia. I ’poll his return 
from Furopean leave Dr. booRsviv continued 
his activities. 

.\n eflorl to isolate- (he poisonous substance of 
.Meuritt's iri.spcrntd bico. remained tulile; the oil, 
rapidly forming crvstals when exposi-d to the air, 
w,is put aside lor l.iter examination; the si-eds 
Were found to lx- nonpoisonoiis to towl. 

An inv(-st igat ion w.is made into tlu- prep.ara- 
tion and the comjiosition ol agar-agar. In ad 
(lit ion to v'.irious toxicological investigations a 
Ix'ginning was made with the delerniinal ion of 
(he alkaloid content of Ddtiird JdstHosd L.. 
(” k(-chubung ”) : this content, however, is very 
low. tlu- Howers containing most ol it, namelv 

0 . 18 D. 

An in V(.-stiga( ion ol the ( hemic. d Laboratory 
for .Agrietdture w.is conlimied, I'lZ. the pn-seiicc 
of Lrussic acid in plants. It was toiind that 
I'russic .acid do(-s not proceed irom l\iny_inm into 
f.orantiuu ('dc that are [larasites thereon. Also 
the s(-arch after alk.iloicis w, is continued in n-piay 
sent.iliv'es of tlu- fjihialdr and tlu- lidpliorhi- 
anru'. 

Lpon coui|)aring the ‘‘ka-lap.i kojiyor ’ and 
tlu- ‘‘k(-l.ipa lilin” with the ordiii.irv coi'oiiut. 
tlu- kist named was fomul to cont.iiii a f.it witli 
diverging jiropertii-s (" 'reysmamiia ”). A pr.ic- 
(ic.ibiy usabit- t.innin (d.S^ -4.S',',' ) w.is fiumd t(< 
b(- ('out. lined in the fruit rinds of the ‘‘jil.iwe,” 
a 'I'i'rmindlid vari(-ty. \’.irious medicinal sul»- 
stanc(.-s Were e.x.amined, including also Ididscolm 
Miimio L. (‘‘kachang hiju ") which is used in 
beri-beri. .Scvt-ral colli-itions were desp.itched, 
including ,i l.irge (|uaii(itv' ol l.ilex Irom the 
gn-atly fe.ired .\nlidris loyicdrid Lesch., .i poison- 
ous t re<-. 

.Also the preseiua- of silic'ic acid in plants w.is 
the subjei t of various in vest igal ions. It was 
end(-.a voiired to eliicidale the origin, ition ol ‘‘siii- 

k. ira” (de[)osits of silicic acid in b.imboo); in 
various pl.int v.irieties with h.ird leaves a high 
silii ic ,ua'd content w.is found. 

In < (-rtain Diospyros v.irieties a ve'-ic.int suli- 
stance was found; .i (loser in vest ig. it ion into tlu 
poisonous ('omponeiits ol ISiylbnillitis dtidus 
Skeels remained fruitless. 

New experiiiu-nls were made in coniiectupi 
with tlu- possibh- pre| lar.it ion Irom keiiari seeds 
of a milk [irodnci with ki-eping (pialities, to lie 
used as an inf.int food: tlu-si- were [niblislu-d 

l. it(-r on in tlu- Indian Medical (aizette. 

In d'eysmannia a communication w.is pub- 
lislu-d coiicerniiig tin- juic(- of the ” reuiigh.is ” , 
and another, concerning “daoii duduk” f/hw 
mndium trvinctrum 1). ('.), in (he I ijdschrift 
voor Inlandsclu- ( i(-ni-eskundigen. One of the 
constituents of “ob.it si-ri.avvan,” the le.if of 
Coleus (uuhoinieus Lour., vvas examined, and a 
fair (piantity of potassium was found, together 
with a vol.itili- oil. It was [lointi-d out that it 
was often confused with Hidens pilosa L. 

d'lie following food subst.uices and consump 
tion luxuries were examined: sei-d keriu-ls of 
h'.Uiteriospermum Tdpos bl. ("biji tapus”) and 
Mangijem caesia Jack (“kornang”). d’he first 
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rnt‘titioiuHl material was free from Prussic acid, 
but later on poisonous seeds were received. 

From various Loranthaceae a yellow crystal- 
line pigment was separated, which was laid aside 
for examination in Europe. In the seeds of 
Arlocarpiis dastica Reinw. 11% of solid fat was 
found to be po'sent. 

More specifically for distribution at the Inter- 
national Pharmaceutical ('ongress at the Hague 
in 1913, an illustrated booklet was compih'd, 
entitled: “Notes concerning the oriental medici- 
nal a{)plicat ions in Java." It contains a descrip- 
tion of the manner in which the m<‘dicinal sub- 
stances are sold, whilst more specifically the 
various simplicia are being discuss(‘d. d'hough 
dealing niaiidy with the native medicines of this 
Archiiielago. the ( hinesi*, Araluan, and Japa- 
nese are also dealt with. In deysmannia an 
u ti< le .ippeared on the soiling, in the course of 
trade, of Cuminuni L., and one concerning the 
chemical composition of the tlnjrnless cactus, 
Opnnlia spec.., and its \alue as a food substance. 

An analysis was made of the tiny fruits of the 
Panicutn viride L. ^'ar. p itulira (“ jaw^awut ’’). 

X’arious samples of arak nu'dicine were ex- 
•unined as to the pr(‘senct* therein of methylated 
•spirits. 

A number of oitium substitutes were recanved 
for examination, including also Cannabis ma- 
((‘rial which, however, lacked the typical resin 
glands of i'annabis indica L. us(‘d for making 
hashish, ddiis investigation was continued later, 
the outcome being summarized in a note pub- 
lished in the Annual Report over 1915. 

Root and stalk tubers of tw'o Dioscorea vari- 
'.‘ties, namely “jebubug basu” and “j. endog,” 
not closer determined, W(‘re examiiu'd as to their 
food \alue. d'hey were not fouml to contain any 
alkaloids, although a red pigment was present. 

Idle set'd of Xinu’nia anirritana L. was found 
to Contain 61 .5%) of latty oil which still remains 
unused in (his Archipelago. 

In the si'eds of Slrydinos liiuistrina HI. from 
Timor 2 .,Py, of alkaloid was found; the (juantity 
.i\aila!)le for e\[)or( was estimated at 12(M) kg. f)i‘r 
.mnum. 

In the essential oil of the red sandalwood of 
Hritish India, Plerix nrpti-s santalina L., of P. 
DidiiHs Willd. (“angsana”), and of (ionystylns 
Mi(liu’lianus T. et H. (“ka\ u garu’’), one and 
the same sulistance (sant.dol) was disco\'ered. 

An iin’estig.ition was made into the identity 
ol tiu- “bidara laut ” ummI in the Netherlands 
Indies, ddiis is mainly the wood of \arious 
Sirycdinos \arieties; but also the wood of Pury- 
corna, Sanuidvra indua ('laertn., Pnuca sunia- 
trana Roxb., and Alstonia scholaris R. Hr., was 
tound to lie regarded as such. 

An invi'stigation was instituted into the banana 
wax that is used in the liatik industry and which 
is of interest also to countri(‘S outside the Nether- 
lands I m lies. This is won principally in the 
ru'ighbourhood of d jilatjap; siworal varietii's 
were plantc'd at Huitenzorg and comjiared as to 
their wax content. The higlu-st yield per leaf of 
banana wax was 1.4 g., tin* melting points of the 
wax varieties lying bi‘tween 80° and 85° ('. 

1 he plant of w hich the “kaju timur’’ originatt'S 
was hmnd to be the Crenia orhicnlata Rottl. <if 
1 imor. d he bark had a tannin content of 24.9%. 
In the commercial product the tannin contimt 
varied between 10% and 35%. 

Hr. Boorsma in thos(‘ years was occupied 
almost exclusively with activities at the Agri- 


cultural ('ollege. In 1917 he was appointed 
Director of that institution. Dr. K. Gorter 
was appointed as his successor here, assum- 
ing his duties in St'ptember of that year. Be- 
sides the continuation of the systematic work, 
though on but a minor scale, the work of Dr. 
Gorter differiaJ entirely in principle. Whereas 
his predecessors had confimal themscdves to the 
“first phase" of the investigation, Dr. Gorter 
(7) went beyond that, and determined as far as 
was possible also the chemical structure of the 
corniiounds which In* managi'd to isolate. 

An investigation was instituted into the poison- 
ous substanc<‘s contained in the roasted seed of 
Crolalaria striata D. which was used as a 
coffee sulistitute; it was found to contain a very 
poisonous alkaloid (sp. 217°) which is practically 
not decomposed through roasting. It occurs in 
the leaf. But it could not lx* itulicated for 
Cr. usaramoensis Baker f. It is generally known 
that .several ( rotalaria varieties arc poisonous. 

In view of the assumed aphrodisiac action of 
Iliptage madablota Gaertn. a planting had been 
laid out hereof. Already at an earlier stage a 
crystalline compound had l)een obtained from 
the rind of the root, and this was now found 
to consist of a nitrogenous glucoside, the hip- 
tagine: this, however, is no aphrodisiac. The 
bark of the twig also contains this compound, 
but the leaf does not. A lecture was held bidore 
the h'irst Netherlands Indian Science Congress 
concerning the interpretation of the origin of 
this sul)stance. It was assumed that the plant 
n'duced tutrates from the soil to hydroxylamine 
which was supiKJsed to coiuk'nse with carbonyl 
comi)()unds that originat(‘ during the carbon 
assimilation. 

From Hyptis pectinata Poit. the crystallized 
bitter substance was i.solated and studied in de- 
tail. 

T he investigation into laurotetanine, the poi- 
sonous alkaloid from the bark of Litsea Cubeba 
Pers., was continui'd. 

4'h(‘ alkaloid from Crinnni asiaticnm E., the 
lycoriiK', already isolated at the time by (iRES- 
iloiE, proved to lx* identical with narcissine; 
this time it w.is found also in Pm'haris yrandijlora 
Planch. <S: Link. The investigation of this alka- 
loid was I'ontinued, scx'ing that it bi-longs to the 
very important jiharmacological grou]3 ol the 
hydrastiiu'; also its distriT}Ution was traced in 
the Amaryllidaceae. 

From the s(‘eds of Kopsia Jiavida Bl. and K. 
arborra Bl. two important |)harmacoiogical alka- 
loids were isol.ited, otie of which was la-cognized 
as a ixotoplasma (kusou. 

The investigation concerning tin* presence ol 
lycorine in the Amaryllidaccae was continued 
at the hand ot tlu' literature. It was found to 
Tx’ piT'Si'iit in Clivia miniata Regel, Anuirylhs 
Hdladonna L., Sprckdia formosissima Herb., 
Conperia Drumniondii Herb., and Cyrtanthn-s 
pallid us .Sims. 

An investigation was inaugurateil coiux-rning 
the presence of glucosides iti tropical plants ac- 
cording to Hot RQtiELui, in the course of which 
the significance was pointed out of the glucoside- 
splitting enzynx s. 

Furtiier work was done with cerl)erine Irom 
the seeils of Cerhcra Many,luis L., and the the\x‘- 
tine from those of Phevdia nentfolia Juss. A 
beginning was made with the examination of the 
Clcaceae. The inv^estigation formerly begun in 
connection with mangiferiiu' was published. 
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On JuiH'.iO, 1921, Dr. GourKR <lic(l. In Orrciii- 
bt-r of that >i‘ar Dr. A. j. 1 'lti':k was appointed 
in his stvcul. He also bt'^an to broach an cntircl) 
/7CJC /irAJ of in wt^tii^^ntion, nnmvly the study of 
the latex in tropica! plants. A elassifieation uv/.s 
made based upon the main snhstanres tbereol. 

Data on the wax-rontaitiini; lati'X of Puus 
fulva Reinu . and /*’. <i/h(j Ri'inw., as also on that 
contained in tlie juice of Fdiiniai fruits, had .ib 
feadv been publislu'd in tlu“ Bulletin (8). 

Some latexes contain a deal of protein, 

up to I hose of i’li-micra n< itmimitd Alt., 

Fife.s ^lomeriita Roxb.. and F. procera Reinw.. 
.Irtocarpiis t'fastira Reinw., and .I. communix 
Korst., were found to contain many phytostends. 

In addition it was found that lanthosterol 
from Fti^ard Rhetsd Roxb. is identical with lupeol. 

Of various Alpinia \arieties the essential oils 
were distilled out and examined; out of C'eltis 
cinnamomea I.indl. a largv (plant ity of skatol was 
isolated. 

Wlien in March 1928 Dr. ( i.ri'a-; I(‘ft, the l.ab- 
orator\' was temporarily closed, lor reasons of 
economy. 

It was opened again in 1929. when Dr. D. R. 
K()()1 H\.as was appointed as phytochemist, 
whereu['on tlu* acti\ities could be continued in 
June. A lieginning was made' with tlu' examina- 
tionj of .\etherland.s Indies Tdraktoii,cn()s and 
Ilydnocarpus \ arieti(‘S. 1 he outcome ol the in 
vest igal ion of the fat of 7’. livtcrophyUa v. Slooten. 
wliich was di^tifiguished by a high melting point 
and great staliility, was publishr-d (9); the in- 
vestigation (;f IlydnocarpiiS Setumpcl v. Slooten 
and I'draktoficfios polypetnin v. Slooten could not 
be concluded owing to the lack of material. 

'I'he LaI)oratory actively assisted in ('ollecting 
material for foreign institutes. 

f’p(jn instruction issued b\' the Director of 
Agriculture, Industry and ('ommercea l)eginning 
was made with the phytochemic.al iiuestigation 
of i^rthosiphon ^randifionis Bold., which investi- 
gation was ma(ie possil)le only through the co- 
ojM'ration of the Central Civil llosintal at Ba- 
ta\ia. A few milligrammes of a crystalline 
compound were isolated, which was very strongly 
active as a diuretic: but in view of the* exceed- 
ingly poor yield the investigation had to be dis- 
continued fi^r the time being. 

In the roots of Pliimbd<f.d) indira L. an orange 
crystallized comjKjund was eiu'Ountered, the 
plumfjagon; this was found also in the fruits of 
IHospyros nuinlinin Bl. whence it could easily 
be is(j lated. 

At I jibodas various Ldsiatilhns varieties were 
examined (10). It was thought that the dis- 
agreealde smell of these plants was due to the 
presence therein of skatol. But this prowd t(» 
fie incorrect; (m the other hand methyl merca[)* 
tane was found, sometimes in considerable 
quantities, in the leaf, I he varieties examined 
were L. laevi'.’ntiis Bl., L. lufidus Bl., C. pnrpureiis 
lib, L. stercorarius Bl.. and L. hradeoldtus Miq. 

An inve^tigation (11) was instituted into the 
composition of the essential oil contained in the 
pipua syrup, a soft cojial from the Island of 
Jappen, supjiosed to be derived from the Af^dthis 
dlhn Foxw. d his generic name, however, could 
not be maintaiiKMl, seeing that the mother plant 
is really the A. Lahillardieri Warh., which was 
corroborated by tlie pliytochemical examination; 
this oif has an entirely different composition 
from that of the A . alha Foxw. 

'File essential oil of Fryn^ium foetidum L. was 


ex.imined (12), and was found to cotitain tin 
dodecene (2) al l, which comimund iirobablv 
plays a part in tin* synthesis of fat out of (he 
assimilates. 

In eooperation with Prof. IF. F. Dos Am an 
e.xatnin.ition was made of "ragi, " a (diine.se 
veast (l.f), in coiini'cfion with a supposral alxm- 
ti\-e aclix ily. This, howawer, could not be dem- 
onstrated. nor were any highly actixe chemical 
com()oimds encountered. 

In coojieration with Mrs. M. Boi’ii.i.i' xni- 
(14) a method was wairked out by which the 
physiological action of rotenom* and other in- 
secticides used in fishing t'ould be accurately 
determiiK'd. Also the inx'estigaf ion was con- 
tinue(l into the components of Ihnhyrrhizns 
erosus I’rban which art* actixelx' insecticidal. 
Perris also was once again taken up for investi- 
g.ition. First of .dl a method was worked out by 
means ot which its roteiione content could be 
accurateix established uiuh'r tropical conditions. 
-At the s;ime time a beginning was In.ide xvith the 
examin.'ition of those* com|)on(-nts of these roots 
that are soluble in ether, as also the rotenone 
content of different xarieties and forms. 

In cooperation with Dr. K. B. Bokpijn (15) 
an inxestigation was instituted into the jiresence, 
(he method of cultiv.ition, and the use of tea 
mould, ;i conglomerate of X'easts and liacteria 
which grow in sweetened tea xvhilst forming a 
consideralile amount of film, thus producing a 
pleasing drink. 

In cont inu-ition of the previous inxestigation 
made Ity I'i.tkk various triterpeiie alcohols were 
isokited from the refuse resin of gutta from PdUo 
(luinni; this .ictixity was proxisionally discon- 
tinued. 

The examination was continued of xarioiis 
essential oils, namely those of a i lansrna vari(‘(y, 
ol various Agrumen oils, of ('nnandmn odorntnm 
Baill.. and of A^athis horneensis W'.'irb.; the last 
mentioiu'd in connection with a systematic coni- 
p.arison xvith those obtained from , 1 . Ijilnllnrdirri 
Warb. 

An investigation was instituted into the pig- 
ments which are being formed in the long run in 
teakxvood. It was (‘stablished that they xvere 
oxydation prrjducts. 

Assistance* xvas rendered in the jihysiological 
invc'stigation of Dr. F. W . \\ i-;nt into root- 
forming substances: through his departure, how 
ever, this cooperation came to a slop. 

Once again the old inxestigation of Orkshoi i- 
into Perris was taken up. First of all a deter- 
mination method was worked out for the rot(*none 
cont(*nt, which has served as a liasis in the selec- 
tion of the jilanting mat(*rial, tin* study of the 
cultivation im*thods, the technological examina- 
tion, and the entomological tests. 

On January 1, 1938, the Head of the Fabora 
tory was also charged with the management of 
the Analytic Laboratory: one year later the or- 
ganic tie with th(* Botanical (hardens was brok(*n, 
whilst the Fhytoch(*mical Laboratory was in 
corporated in a sej)arat(* S(*ction consisting of 
combined chemical lal»orat(jries thenceforth 
referr(*d to as tin* Laboratory for ('hemical Re- 
s(*arch of the Division of Industry of th(* D(*- 
partnient of Kconomic Affairs. 

But this has not changed the character of the 
Rhytochemical Laboratory to any extent; it still 
closely cooperates with the Botanical (Lirdens. 
Thesci(*ntificexarTiination of V(*getable substances 
still is maintain(*d. ex’en though its principal en- 
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(leavour is not any lonpvr directed towards tlie 
analysis of medicinal plants. 1 his new (-oin- 
bination mafic it ])Ossible to dispose over ^^reater 
sj^acc and ii'ore apparatus, assistance, etc., 
wldlst the analytical work, tliat absorbs a emcat 
(l(‘al of tinu', can now be performed in lar^e 
measure I y tla* Analytical Section. 

Nevei (I ( less tl.e work was greatly delayi d at 
first, seeini^ tl at tlie idiytochemist was entireh 
absorbecl l iy ^('neral acti\ ities. h'oi tiinalely in 
August Dr. 'In. M. Mi iji i< w.is ai)i)()inled 

|ihyto('hemist . 

In (}ct(d)er l‘kl6 K. D. (•. hKNnM (diem. (ng.. 
<ind in September Id.H Dr. ('. J. v\\ Hiis.sk.n 
were api cintrd spt‘('ili('all\’ to assist tlu' .A(i\ is(my 
Commissi( II for th(‘ rojinotion cl the ('iilti\a- 
tioM (jf Comnarcial ( ri-i's. dims it liecame 


CGlorimetri('al determination of extracts has 
been worked out.) It con prises the distribution of 
the roteiione over the root-system; the study of 
the influence of external factors, such as tem- 
perature and the method of drying u|K)n th(" 
contents <1 roteiione and extract; new methods 
(d determining roteiione; the finding of other 
acli\c con’[)onenls; and the com|>osition of the 
-o called Derris-resin. In this Section also the 
study is pursued of medicinal herbs, mo-ie 
^pecifcally of kumis kucldng (17) {Orthosiphon 
i rn)ii.if:ori<s bold.) and temii lawak {('K.niDUd 
Minlliorrhtzd Roxb.); this reseandi has jirimarily 
lieen direi ted to the best method of pre|)aring 
these prodiK'ts, wh.ibt as regards temu lawak 
tlie content of the acti\e components, curcumim 
and isseiitial (,il. is being determined. A syste 
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possible and also through the ajiiioinl meiit of 
analysts to pursue \igorousl\- the irnasstiga 
tioii into Netlierlands Indian vegetable sub 
stances, and in addition to this general scientific 
work which as a matter of fai t was never dis 
continued to discoxcr and to study, in (o 
operation with other institutes and (‘xperiniental 
stations, mori* speiificallN' those vegetable sub- 
substances that were likely to play .i |)art in the 
economic development of the Netherlands Indies. 

It is hardly necessary here to pri'siait a com- 
]ilete survey of everything that was initiat(Hl. 
^o that a few' indications may suflu’e. 

I he activities of the I’hytocheiniial Section 
.ire divided up l)etw'('en the three chemists above 
mentioned. 

Dr. Tn. M. MiajKR (1 6) is mainly occu|)i(“d 
with the investigation of insect icides of \’egetable 
origin, (‘specially with \arieties ol Pt’rns and 
Pyrethrum. ( I his research is accomplished in 
I)art in cooperation with other institutions and 
Dovt'rnment establishments, with a view to 
|)ur[)oses of selection, with refeiaaice to which .i 


matic examination is made of the fluctuations 
of tlu'se constituents in the \arious stages ol 
\-egetatiou. with reference to whi('h it was found 
th.it both the (ur(aimine and the ess(mtial oil 
contents reach tluir maximum within a definite 
|Hri(.(l. Several \arielies of temu lawak are 
also submitted to the same tests. 

Other subjects that have been investigated 
in this Sivtion, or of which the in\ cst igat ion is 
still being pursued, are the distillation of the oil 
of the c!o\ e-leaf. Netlu'rkinds Indies gums of vari- 
ous origin, and the [ligment determination of 
the .seeds of I'ixd ()n'lldnd b. \ an or; Kori'i-i. 
N Ko( i.H AAs (18) publislu'd a jiajHM- on this sub- 
jt'Ct. I he in\ ('st igation has not as yi t bemi 
('oncluded. 

Attention was also given to various wax va- 
rieties (gondang wax. w,ix from I'dlduophora) 
and e.s.senfi.d oil, including massooi oil, lawang 
oil, lh(‘ preparation of shellac, (‘tc. 

I'or the S('rvice of tlu' Wildwood Forests of 
lava and Madoera variinis tests wore performed 
()!! samiilesof difb'rent tapping of Finns MerkusU 
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Jun^^ Dc Vr. and P. insuhiris Endl., deter- 
mining during several years their contents of 
moisture, turpentine, dirt, and colophonium, 
whilst at the same time the properties of the 
turpentine and the colophonium were studied. 
A publication on this subject was issuetl by 
Kooi HAAS tS: OK Vos (10). 

A method was worked out for determining the 
activity of papaine, based upon the nephelo- 
metrical determination of the quantity of prot(“in 
digested: a gn'at many samples of pai)aini‘ were 
test('d by this method. I Ih' investigation has 
not yet beiMi concluded. 

The .Section of which E. 1). G. h'KAHM is in 
charge (20) is equipped princijxdly for the in- 
vestigation of drying and fatty oils. In the course 
of an extensive investigation into the composi- 
tion of the oils of Alenntes montaua W'ils. and 
Aleurites trisperma Blco. it appeared that these 
oils (qualitatively have the same composition as 
has the oil of Aleurites Pordii, but that their 
quantitative composition (litters consid(‘rably. 
In connection with the selection a new method 
was worked out for the determination (.)f the 
quality of Aleurites montana Wils., of which tlu' 
refractometrical determination of tlu* elaeo- 
stearinc content of these oils represents the main 
principle. Also a refractometrical method was 
worked out for the determination of th(' oil con- 
tent of the s(‘(‘ds. In addition to th(*se Aleurites 
oils, other drying oils, such as linseed oil, perilla 
oil, and parinarium oil, are also being investiga- 
ted, whilst further considerable attention is being 
paid to the general examination of vegetable fats, 
both in the systematic-scientific sense, and in th(‘ 
economic sense. 

Ur. (.'. J. v.w Iln.ssKN is engaged mainly 
with the investigation of essential oils. X’arious 
Java {)almaro.sa oils of Andropo^on Martini .Stapf 
var, Motia were e.xamined as to the quantity and 
composition of the ahhdiydes they contain, as 
compared with the British Indian oils. From 
the oil out of the leaf of Lit sea Cuheba Biu's. 
(Litsea citrala Bl.) vari(jus components were 
isolated and identified, whil.st geranium oil, ob- 
taimxl from the leaf of Pelarj^oniuin Kadtila 
riE-rit., was (‘xamined as to its various prop- 
erties, being reported on bivourably l.>y the vari- 
ous buyers of essential oils. A beginning was 
made witli an investigation into the composition 
of resin of benzoin Styrax lienzoin Uryand. and 
Styrax par allelone urns Perk, it is now being en- 
deavoured to discover a method to determine in 
gambir and gambir extracts their catechine ex- 
tracts in addition to their tannin. An invi'stiga- 
tion is now in course of progress with reteience 
to the determination and the properties of the 
mannane prepared from A ni or plio phallus vari- 
eties, whilst at the .same time the application of 
these f)roducts is being studied. 

Various other investigations are in progn.-ss, 
S(jme of them already referred to in the Annual 
Reports of the Laboratory for Chemical Re- 
search over 1936 and 1937, which are ab(jut to be 
pul)lished. 

We may still mention some distillation experi- 
ments with the leaf of Pogoslemon Cahlin Benth. 
(patchouli-leaf); the determination of the es- 
sential oil content of Sanlalum alhum L., and 
the determination of the constants of these oils. 

The importance of |)hytochemical re.search in 
the Netherlands Indies has been regarded from 
different jM^ints of vi(.*w. Despite the fact that 
already at an early date, when the first systtun- 


atic, attemi)ts wen' m.ide to systematize the 
scientific methods of research in this country, the 
necessity of phytochemical investigation was 
even then appn'ciated, its organization remained 
incoherent, and its extent very limited. Later on 
it became one of the first items on which to 
('conomize, as is clearly proven by the fact that 
this research was discontinued for seven years in 
succession. 

Although the latest crisis at first considerably 
interfere(j with this kind of research work, later 
on it iH'gan to be appreciated that, in the st'arch 
f(jr iK'W plants for cultivation and the products 
thereof, phyt(jchemical research represented its 
keynote, for which reason it could not possibly be 
(Jispensed with. The conviction became estab- 
lisfu'd that amongst the plants of the Netlu'i lands 
Indies there may still la* very many that might 
play a part in tin' ('conomic development of this 
Archipelago, whilst also amongst the plants not 
native here there an* undoubtedly not a few that 
deserve t<> be studied somewhat more closely 
with a view to their develoi^ment unch'r tlu' con- 
ditions presentc'd here by the .soil and the climate. 
The very considerable activity displayed by 
phytochemical institutes in neighbouring col- 
onies also acted as a spur to a revision of the 
fornu'r attitude. 

dduis it was that the' rc'sults of the constantly 
worsening crisis actually caused the extension 
of the phytoclu'mical research, in view of its 
j)roving to be an indispcn.sable link in the labour 
which, in the interest of the devTlopment of the 
Netherlands Indies, is being accomplished in the 
sphere of agriculture and (d technology. A 
broad conception of the task, such as has ever 
been prevailing in this Laboratory, prevents a 
one-sidt'd treatment of those {jroblems that else 
would be e.xclusively directed towards i)ractical 
application, whilst at the sanu' time it leaves 
ach'cpj.aU' liberty for an integral tre.ilnu'nt of the 
more systematic and basic investigations. 

'Ihus equipped, may it be given the Bhyto- 
cheimcal Laboratory in the years to come to 
assist vigorously, with the ('oop(*ration of other 
laboratories and institutes, her(‘ as elsewhere, in 
enriching our clu'inic.d knou ledgt* ol plants a.nd 
of vegetable substances, ;ind in the economic 
develoiunent of the Nt'therlands Indies. 
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(lluiplers ill llie llislorv of (llieinislry in llie \(‘l li(4*laii(ls Indies 

II, Hi:si:\ii(UJi:s in visitors from viiRoxo at 

ru i rmzoiio oim itid' 

hy 

1). \\. KoOTdIAAS, 

('hicj. rt'climcdl (iihI ‘Sch iil ij (■ Srcl i(ni , li!<liislry hit .. I of h^conafnir \ jj(nrs, 
lUihirid: laic Ihrcclar, I .ah. Jar ( .licnilcal /((’.score//. lUulcrr.ani. 


The phvtoehoniieal rosea i eh (.m the luiri ot various visitors 
from ahioad to the dilloionl lalxualoiiis conneited with 
the Botanii al ('lardonsal Bniton/.oi k in t In' nal nro of i liintts 
was very varied, dopondiii); as it did niton t ho interest ol the 
investigator. 

On the one hand the intoiest was pailienlaily diioctod to 
tlio piesoiue ,ind the contents of dolinito sulistances in con- 
nection with their presetieo in allied plant varieties. 'I'his 
was done, c,^’,, in connection wth laxonumic studies or 
with the aim of discoveriiiK imitorl.iiit ph.irmaco-dynami- 
eal siihstances. Somolimos it rolorietl siilely to the search 
for cheniit al reactions as an aid in the study ol the morphol- 
ogy and anatomy ol llu’ pkiiits. ( >1 coiirso such invesliua- 
lions have a purely Itot.inical characler. 

< »n the other hand t hey were eliemical inx'oslie.al ions con- 
nected with the lilt* phenomena ol pi. ruts, and therefore 
physiological. 

AecordiiiR lo the characler of those resoarches llioy wore 
c.iriiod out in the \ isitors’ ( I'rouh) l-ahotatory or in the 
Rliai tnaeolo|.;ieal Lalroratory, later called the I’hytochomi- 
cal Lalioratoty. .Since the rosidonce of such unosts as a rnlo 
was but of short dirration, their iirvo.stiuations wore mainly 
preliminary, so that the resirlts obtairrod must bo leuardorl 
as provisional. 

Now follow the names of these foroiun ruosIs who for a 
shorter or a loiiRor period have miKaROrl in phytochornical 
roHoaich in one of the laboratories of the abovornontionod 
tnslitution or of other itrslilriliuns connected therowilh. 


* Reprinted frorrr the author's “( lienrieal Research by 
horeittn (iirosts in the various Kstablishmenis attached to 
ttio Bolanic.d Cardens at BriitorrzorR between 1881 and 
19.14 ” (.\nn. Jardin Bot. Buitonz. 45:1()8 1 74, 1918). 

'5f)th publication of the Laboratory for Clietnical Re- 
search. IluitenzorK. 


Whorevor possible refer encr- has been made to rhe literatrrre 
coni.riniriK the resirlts of their ,u-tivities hete, 

h'di the sake of complelene<s all the n.iiiu’S are iiUMitir'ned 
of such inveslrnalot s <,f whom it is not ex.icth know’n 
whet her durin.e, iheii residence .H Buitenzon; they have been 
aeaRed in chemic.d lese.tlch, lull who h.rve c.rrried on such 
res<Mreh l.iter on trom maleiial they hadKalheii'd hero, 
such as .\. I'si Hilo H and J. Wh'.sm k. 

Brof. J. .\. IvllKMAN I 1 ). formerly Brotessor of t hemisiry 
and Bh.irniacoloay .il the I'okx o I'niveisilx , duiiii.c his stay 
at Buiten/oiu between (kloliei 1 885 .rod lo’bniaty 188() 
was enitaRed in .r preliminary investigation ot some plants 
lueseiit in the Botanical C-irdens. which .ipLieaied to liini 
iinpirt.inl liom a phytocheirical, ph.irmaColoi.;ie.d. or 
eeonomie poiirt ol view, lie examined a .yieal m.iiiy plants 
with releience to t heir .dkaloid i luilent . whiDt non .rlkaloids 
or substances less detinitely detmalile were separated from 
Biiieea, Saiiiadeia, N.iuclea. Meli.i, .Sircoceph.dus, f'r.r- 
taeva, M.tiiKifei.i. etc. .\n inleieslin.e pi.ameni was en- 
countered in Dro/'//('(i i //r \ \o< nr/’,; Miip, and C yullioi ulyx 
sianiilrii 11(1 Schell., atid .i peculiar pienuml and liiRlih’ lltior- 
escent stibsiance in /t/o.spvro.s- m'lntimn Bl. and l)ii>ipyros 
Eht’iinui Keen. Id orescent substatues weie also indicated 
in the liark (<1 inatiy Rutace.ieand .Solan. rceae, most clearly in 
A(’c/c Miirmrlos Corr.aml .S'o/aui/ra >;r<u!tlijlora Sw. Idoin the 
leaves of Eipfi Ei lh' L. art essent ial oil was ext racted, having 
the taste and the smell of the le.ives. Also the lal contents 
and tire melting point were determined ot some f.il samples, 
arnonRst which I'nlinitiiuni jiivoisf Bitrek. Ouantitative rie- 
lei iriin.ttions were made of cocaine of the I' yylhrt>xylon Loca 
Laink.. here cultivated, and of other ICrylhroxylon v.uiefics 
found in the Botanical Cardens, He also was euKaued in 
making microscopic sections of certain important pharnta- 
coRiiostie plants, especially of such as produced bals.iin, 
resin, tannin, and essentitd oils. His visit was important 
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alsn bocautii- il linally It'd ti> tlir fstalilislina'iii of ihc 
PharniaroloKical Laboratory. 

Dr. .\. TS( llfRt II (2), tcaclior at tlic Hcrliii I nivt r.'-ily, wa.s 
oriKaKed bt-iwcen November ISSS an I Febru.try 
amongst oilier tliiriRS with the .stia.y ol a mniiber of ineiae 
inal and iiHeful plants. Tlius he was the first uiiest of the 
l.alroratory founded in .Xiieust I KKK. 1 leliirther st miit'd t ho 
presence of resin in fruits and seeds durin« tlie developir.ont 
of the ovary, and the i>reseneo ,uid behaviour of aiuylodex 
trin especially in the arilli of u any seeds. 

.\lthour>h the results of those losoarches apparently have 
not been imblished as such, iht\ have doiilttlessly been 
w'orked up in various bot>ks ami t omiminications. 

In IShl) Dr. P. V.es RoMnrut.ii was a euest of tlie Lalroia 
lory. He had been appointed ( hief of tlie Third Section ol 
the Botanical Dardens, which comprised tlie Kstate (larderis 
and the Auricultiiral Chemical Labor;itt.>ty. Awaiting the 
construction of the last named l-aborattuy. van Romhi ut.n 
meanwhile was niven the freedom of tho (’hemico 1 harma- 
coloyical Laboratory. \’an RoMiirutai in his new function 
was assintied the task of tlie phytm hen it al re.seaieh tit 
new estate rullivations. except the metlicinal herbs, the in- 
vestiKation of which was resetved for the first mentioned 
laboratory. 

Although VAN Ro.MHi Kt.il, not etuiniing the first i>eriod t>l 
his acitivity, was not working in tlie l.ahoratory that con- 
stitutes the subject of this survey, his eontrihutions to the 
phylochemical knowdedge of Netherlands Indian plants 
were so important and theinlluencc of his work, also through 
the activity of several of his pupils, was so groat tliat it is 
necessary to reter to his activities. I’pon the oeeasion of the 
50 years' existence of the Chemico-.Agrieiiltural Laboiat<irv 
1 hope to describe this work in greatet detail. 

Dr. J. C. CosrtKUs (3) of .\msterdani. dtiring his slay 
here from February to June 1802, examined the iiuaniity 
of organic substance wliicli during the hours of tlie day 
accumulates in the leaves, and which disappears therefrom 
at night in various tropical iilants, and also the periods 
of the day al which the niaxiimim of assiiiiilalion products 
was attained; also the effect ot an overcast sky ui>on this 
process, 

Dr. P. Ankma of Batavia in the course of J uiie 1 8'D tiegan 
a micrtx'hemical investigation into tlie seal of the alkaloids 
in the Sirychnvs varieties present in the Gardens. These 
invesiigaliuris were to be continued at a later date, esiie- 
cially with a view to the a|>pearance of the alkaloid sub 
stances dating the process of growth. 

Prof Dr. WiKSNEK (4), Direct ir of llie Botanical Physio- 
logical Laboratory al \ ienna, during his presence at Buiten- 
zorg from November 189.1 to hebriiary 1894 was primarily 
engaged in an investigation concerning the relation existing 
between the chemical intensity of light, and the form and 
development of plants in the tropics, pursuant to his former 
phoLotiietrical research. .\s his bases lie tised detertnina- 
tions of the chemical inten.sity of daylight at various hours 
of the day, with the aid of the Bunsen-Roscoe method. 
The.se determinations were perlormed in cooperation with 
Dr. Fiouor. 

Prof. Dr. V. A. Poitskn. of t'openhagen, stayed in 
Buitenzorg from December 1894 to February 18'>5, during 
which peiiod he took advantage of this occasion to become 
better acquainted with those plants that are of great im 
portatice phariiiacognostically. as also with their products. 

Dr. A. G. V'uRPKKMAN t5), Imspertor of the Civil Medi 
cal Service, used the Laboratory in .April and in November 

1896, each time during one week for the purpose of a micro- 

scopical and microcliemical examination of rice and maize 
varieties, whilst he also investigated eduif Reitiw. 

Dr. G. Clautriau (6), of tlie Brussels Botanical Institute, 
remained at Buitenzorg from Sepiteinber 1896 to March 

1897, being engaged mainly with an investigation into the 
localization of the alkaloids in various plants (coffee, tea. 
etc.) and into the part they play in the physiology of these 
plants. 

Prof. P. C. Plugi.k (7) of Groningen, arrived at Buiten 
zorg in May 1897, purposing to collect in the course of about 
4 months data and material of a iihytochemical and jiharma- 
cological nature. He performed his work mainly in the 
Pharmacological Laboratory, but died a few weeks after 
arrival. 

Prior to this there had already been established lielweeii 
Prof. Plucce and the Laboratory a close cooperation. 
Various vegetable substances isolated at Buitenzorg had 
been sent to Groningen, there to be examined by Pi.t (;c.k 
chemically and pharmacologically. In view of this cooper 


atii>ii .1 great deal had been expected of his visit to the 
.Nit her lands Indies. 

Priif. 11. Mot isrit (8) of Prague, during his stay here be- 
tween November 1 897 and January 1898, made invosliga 
lions coneerning tlie tirejiaration of indigo as viewed from 
the standpoint of plant physiology; macrochemical and mi 
croeheii'ical investigations iiitn a newly discovered idant 
eoiuaining eumaiino (.lufniium iDityzoiiies L.); a newly dis- 
eovered iilant containing indigo (luhilcs rtiigiosa T. N B.); 
cells containing eystolites in Ai anlliatrar and IJrticiueae. 

Dr. M. Rai IHOKSRI (9), of tlie Kagok Kxiierimeiital Sta- 
tion at 'Legal, in March 1898 examined a great number ol 
vaiioiis iilanis witli refetence to the presence therein ol 
leiitomiiie. 

Dr. .\. Pki'.Yi'K (lU), of Berlin, lemained in Buitenzorg 
from January to November 1900. his purpose being mainly 
to biTome mote familiar with tropical estate products and 
I lieir cultivation. Also he did research work connected with 
the fermentation of cocoa, with the anatomy and practical 
value ol the bark hbres of I'rlicareae. the pretniration of 
ramio fibres, rational methods ol taiuiing eaoutfhotir latex, 
the fermentalion of coffee, the (uaelical value of certain 
tesins. ihe preparation of eananga oil, and the investigation 
into certain ferments tliat occurred in lermenting fruits, 

Dr. \V. Hi'ssk of Berlin stayed here from October 1902 to 
February 10(0. during which period he studied ocMain 
olieniieoiihysioloKical ptoccs.ses that nuike their apjiearariee 
during the drying of cloves. 

I3r. Tti, Wr.F.VRRS (11), during his stay in 1902 190, D 
worked in the ('liemico-.Agricultural Laboratory on an in 
vestigiition into the [ihysiological significance of caffeine 
and theobromine. 

The Military Pharmacist K. Hot, i avim i. from November 
1010 til Marcli 1911 worked as our guest, liis aim being to 
siircialize in .specilically Netherlands Indian iiharmacoutical 
subjects. .Also Dr. P, H. Wikth (12) towards flic end of 
1911 worked liere during several months with the same end 
in view. 

Dr. J. Nai’kn, of the Hiichsler Karbwerke, during Febru 
,iry 191.t worked liere on liis researches on the origination of 
indigo in the Indigojera. 

Prof. Dr. F. Goi.hstein, of the Berlin University, in 191.1 
came to the Visitors’ Laboratory in eonnoclion with his 
researches on the effect of sunliglit on certain silver salts. 

Prof. Dr. Kkita Shibata (13), of the Tokyo University, 
spent several weeks (Janiiary-Fehruary 1917) in the Visitor's 
Laboratory, pursuing his investigations into the presenee of 
rtavoiie in tropical plants, having begun his research in 
Japan. He also made several trips across Java collecting 
material of estate cultivations and iiharmaceutical herbs. 
The results of his acitvities here have not been published 
separately, but were embodied in one of his numerous puh- 
liealions on ifavoties in iilanls. 

Mr. C. van Zijh (14). an aiiotheeary of Malang, in 192(1 
and 1921 was placed in charge of the Botanical Laboratories 
during Dr. F'. F. C. von Faber's leave, in the course of 
which period he was engaged in various kinds of microchem- 
ical research. He examined Java beetles as to their canthar- 
idine content, succeeding in demonstrating the iiresenee of 
this substance in Uoria dehyi and Ut vit/fi maxillosa, causing 
him to publish a short article on this subject in the periodical 
'Lrei'hia. 

He worked out a method for the determination of the 
localization of aluminum in plant fibres, and one for the 
a[i|)liration of hydrochloric benzioine as a reagent to ligni- 
fied elements instead of plilorogliicine. 

In addition to these investigations he was collecting data 
and material with reference to certain '/Angibtraceae, 
Chinese medicines, and various itch-resins that are of a legal 
interest. 

In 1922 Mr.T. li. H. Obrien, a rubber chemi.st of Ceylon, 
was the Laboratory’s guest for some weeks. 

Miss Marie Reimkr (15), of New York, in 1929 investi- 
gated the effect of light upon cinnamonic acid. 

Prof. Dr. R. Bouii.i.knne (16). Director of the Botanical 
Institute al Lidge, and Madame H. Bouii.i.enne, remained 
here from April 1930 to November 1931. I'rof. Buiul- 
i.knne, in cooiieration with Dr. K. \V. Went, was occupied 
mainly with the study of the internal and external factors 
affecting the root formation in plants. 

Mme. Botui.EENNE (17) was chiefly concerned with in- 
vestigations, in cooperation with Dr. D. R. Koolhaas, 
Chief of the Phytocheniical Laboratory, concerning the 
toxicity of the seeds of Rathyrrhizus and of rotenone, the 
active rorniionenl of the Denis root. 
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Mr. Robkrt Hill of Cambridge, during his sojourn from 
September 23 to October 3, 1932, made an investigation into 
the mengkuduk ju’gments (Mnrinda). 

Altiiougli tiie riiytocliemical Laboratory is no longer a 
[tart of the organization of the Botanical Gardens, its cooper- 
ation with this institution is still very close, whilst the old 
traditions of hospitality will be maintained. 

h'or those who may feel attracted to the chemical investi- 
gation of Netherlands Indian plants the Laboratory at all 
times will gladly provide the opportunity to perform their 
work, in the interest of the science of phytoclieniistry. 
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When we speak of the Outer Provinces in 
reference to the Netherlands Indies we mean the 
whole of that territory except the islands of Java 
and Madura. The name sometimes strikes the 
uninitiated as stranj^e, but a little knowledge of 
the outlines of Netherlands colonial history im- 
mediately makes plain that it is rooted in the 
facts of administrative development. In the 
earlier stages of Dutch contact with the Indies 
-during the 17th, 18th and the first part of the 
19th centuries — the Netherlands Indian Gov- 
ernment concerned itself principally with Java 
and Madura. Here its rule became gradually 
more and more intensive, while in the remaining 
territories the administration was long content 
with a sovereignty which, though very extensive, 
was too little elaborated to be intensively felt 
by the native population except in certain 
coastal towns and the immediate surroundings 
of these. During the last portion of the nine- 
teenth century the situation gradually changed 
and since the beginning of the present century 


* Reprinted from Bulletin of the Colonial Institute of Am- 
sterdam 2:33-44 (1938). 


these Outer Provinces have been drawn within 
the circle of effective administration. Forestry 
as an integral part of the administration has, 
generally speaking, kept pace with the rest of 
the general machinery of government, and its 
various special activities and services. 

In Java forest administration was begun on a 
limited scale in the middle of the 19th century, 
and after gradual development a regular forestry 
“service” was definitely organized towards the 
end of that century. A corresponding service 
was established in the Outer Provinces m 1908. 
In that year a special inspector of forests was 
appointed for thcvSC islands. Previous to that 
date any assistance needed in those* areas had 
been rendered by the forest inspector of Western 
Java. At first the inspector for the Outer Prov- 
inces was itinerant; in 1910, the first forester in 
these* regions was assigned a permanent station 
on the island of Muna, near Celebes. 

Now the people in the Netherlands cannot 
claim to be “forestry-minded.” In the mother 
country the general public knows little about 
forestry from practical experience in consequence 
of the fact that vast forests do not occur in the 
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lowlands hy tho sna. .Most of llu- tiinln-r needed 
is obtained troin abroad. I'Or centuries a wliole 
fleet ot freiuhters sailing under the Netherlands 
flay has carried timber from tin* Baltic lountries 
and .Saridinavia to Western Kumpe. Ibdlaud 
has no mountains. Hence the dangers which 
threaten that counfix’ are not connected with 
the denudation of mountain slopes; the\‘ come 
from another direction Ironi tlie sea and Iroin 
the rixers; (luTefot'e t lu* coutiti y has to rely for its 
protection, not on .t loreslrx’ sxstem to [)reserxc 
its soil, but on numerous dikes to keep out l)oth 
sea and fresh water. Is it an\ wonder, then, 
that forestry probhmis in the Indies were not 
aiTiony th(' first to receixa- atteiit ion in the held 
oi colonial administralioni' ( 'loxernnuml rjlllcers 
oi th(' earlier yeiierations did not vet ri alizi' the 
importance' of toresi manayement ; to tlu'in the 
fore'sts were niei'ely llm source from w hich timber 
could Ih' drawn lor buildinys, Itridyes and ships, 
and lor ex])ort . 

In the Second half of I he nini'teeiith C('ntiu y it 
became ex ident th.it the traditional ways in 
xxhich the timlier resources xxcre h.indled lelt 
much to b(' deHri'd. I'lu' te'ak forests in Jaxa aj)- 
peared to l)e threate-ned considt'rablx' bx’ danyefs 
from the piaxailiny sxstem under whie h th.e na- 
tixes, in the course of siipp'lyiny th.e need for 
timber, xveri' alloxved to cut down the trees freely 
without e.xpert superx isioii. Asa result ol these 
considerations a number of fore^^ters were ap- 
pointed to sipierx i.se und ory.inize the exploitation 
ot the teak forests. .At lliat time N'. t I'.erl.mders 
desiriiiy to (pialilx' as canilidates for the tore .trv 
serx ice were obliyi'd to yo abro.id for their pro- 
fessional tiMininy. L.iter on, th.e tlu t/relie.d p.irt 
ol this traininy was made .ixailable in the Net hei- 
kinds . 111(1 a .school of forestry was estalilished <it 
\\ aycninyen, but for the [ir.ietical part of their 
traininy students still haxc to yo elsewhere, <i^ 
the Xelherlands, to whiich nature has denied the 
p(.jssession ot larye lorests, oilers no opiiort unit y 
lor tile study ol lorest manayemeiit. excejit on a 
scale that would lie inadetpiate tor men de^,tined 
to ludd posts in t he 1 iidies. 

I he lorestrx’ ollieeis api»e'lnted in the hitler 
half ol the ninet(‘enth century initiated the 
establi. hiia/nt (.1 adecpiati' manayemeiit lor the 
v.iliiable teak forests in tin* lowlands ol Jaxa. 
Meanwhile they were thoroiiylily coiixinced ot 
the importance ol the mount. lin lorest'. ,md of 
tlu' necessity of their beiny iiresi'i'Xed. .As ex- 
[lerts they soon madi' the admini.ar.itix e olticc'rs 
and the ( eiitral yoxi'ninieiit realize th,e lU'Ci'Ssitx 
ot establr, hilly loR'St ri'serx nt ion all oxer this 
island. I )i'\ ('lopini'iits .iloiiy these liiu's wc'ie 
sat i,- hietorx . It aitiie.ired that thi' eX|K'nse in- 
x'olx'ed could b(' defrax’ed out of thi' rc'turns 
yaiiK'd from thi' te.ik. In a yi'iieial sense the 
fori'strx serx ice w.is oryanized and inn on .i silf 
supportiny liasis and. ciia nmstaiices permittiny, 
as a r('X('nue-pidduciny oryaii. 

hinally a beyinniny was madi' in the Outi'r 
Proxinct'S. I he first men sent to tiu' nexc ti'i- 
ritory were assiyiied areas xxhere the ixploitiny 
of teak lorests shoxved somi' promise of financial 
returns. (In tlu' island ol Mima, .Southeast of 
( ch'bes, xxlu'K', as remarki'd abox'e, the first 
forestry officer xvas statioiu'd in IfilO, then' are 
about fix'i' thou.sand lu'Ctari'S of ti'ak. In the 
course of a lexx years a forester xvas appointed 
for most of the residencies of the Outer Prox inces. 
In 1912 tln re wa ri' txvo such officers; and by PHO 
the number had risen to thirty, d'he world-xvide 


(h'pri'.ssion necessit.it('d ri'trenchnient, ,ind b>' 
19.^6 till' number of forestt'is in the Outi'r IVox- 
inci'S had been reduci'd to twenty, but in 19^7 
it ros(' oiiC(' more to twenty-three. In 1928 the 
superxision of this xast territory had bi'cii put 
into till' hands of txvo siiiieixasors; in 19,16 the 
supc'ixision ol the wholi' .iri'a and of the local 
fort'stry ollicers w.is entrusted lo oik' man. 

rile task Laid on tlu' shouldi'is of thesr' forestry 
pionei'is was by no means liyht. First of all tht' 
lerritorx' in llu' charyi' ol each indixidiial loresft'r 
xvas enormous, tht' .iii'a ol th(' Outer I’roxinct's 
in their <'nliret>' Ix'iny rouyhl\’ 176.5 million 
hectari'S. Obxiously it xvas x'ery dillicult for a 
lori'stry ollict'r to know wlu're and how to bt'yin. 
As a ruh' his first act was to iiiakt' a yeiu'ial sur- 
x i'X' of his s('( tion ot the eoimlry so as to find out 
xvli.it .isju'il of the work net'ded his attention 
most uryi'iitly in c'ach particular district. An- 
other difliculty W.IS that to rt'ly on ('X[)erienct' in 
ja\.a lor yuidance in the work in the Oiitt'r Prox- 
inci's xvas ust'h'ss, as conditions differ xery yi'i'ath 
in the two ri'yions, so that an I'litirely new system 
of fori'st administration had to Ix' built up. A 
yri'.il numlx'r of (piestions required alli'iitioii in 
till' diffi'i'ent districts. Hoxv yn'.itly conditions 
vary m<iy bi' illustrated bx' tlu' tact that the 
distril.uition of fori'st lands ranyi'S from 15 to 89 
per Cent of th(' siirfact' ari'a in the x-arious ad- 
ministratixe units. 'I'hi' total loia'st area for tin 
Outer I’roxiiices in thc'ir I'litirety is estimati'd 
at 121) million lu'ctari's, or 68 per ci'iit of the 
whole (.'Xti'iit. 111!' density of tlu' population 
in th(' dilb'i't'nt isl.mds and in dilfi'ia'iit p.irts of 
lh(' saiiK' island is anollu'r l.utor that illustrates 
till' pri'x.iiliny dixa'isit y ; and Ix'iny an I'xtrenu'ly 
impoitanl point with rc'feri'iice to tlu' maintav 
n.inci' of forests, a special si ud>' has b('('n m.uh' of 
\’ari(»ns ('(Uiiparatixi'K' poiiiilous localitii'S. 

On lh(' whoh' tlu' isl.inds may bi' s.aid to Ix.' 
mount. linoLis, which iiU'ans that (h'lori'st.ition 
and subs('(pu'nt ('I'osion of tin.' soil would spi'll 
disastt'i". Hence llu' si'rioiisiu'ss ol the hu t that 
in ('('rlaiii hiyhiand areas and on llu' slopi's of 
soiiu' ol tiu' Volcanic [X'aks part ot tlu' lorc'St 
lands hax»' .dit'.idy disa|)j»('ar('d as .i result of tin,' 
shiftiny cult ixcitioii of tlu' natixi's who, actiny 
on the strc'iiyth of old traditions, haxi' made 
nuiiH'rous extensixi' cle.irinys by felliny or, in 
eoiiiiiaralixcly dry reyions, burniny thi' tiV'es, 
thus sacrificiny xahiable timlier and junyh' in 
order to us(' tin' yrouiid tor a yi'.ir or two lor the 
plirposi' of yrowiny loodstiills. 'I he native trilies 
('ny.'iyi'd in this typx' ol moviny ayriciilt uri', which 
is known by tIu' nanu' ot laiUnv^ ciiltix.ition, havi.- 
no id('a of tlu' dam.iyc' lln'y may do to tin' land 
thus ('Xploited. Afti'i lad. my occniiation the 
land is usually left to natuia'. In m.my casi's 
tIu' fertile fop-s(.'il may be xv.islu'd away by ero- 
sion and what is left of (h'Serted ladaiiys is ofti'ii 
covered by al.iny alany, Iifiperala cylindrua, in- 
st('ad of trees. 

In many cas('S this cleariny of the foiu'sts on 
Ix'half of f.idany cultivation in llu' uifland arias 
did more than cause erosion and ilamaye the 
hiyhl.ind country. Often the lowlands suffered 
too. 'I'he reyiilar siqiply of water for tlu' irriyated 
rice fii'Ids (h'lreased, and sonii'times floods oc- 
curri'd, xxhich endanyi'ied, damayed or even 
destroyi'd roads and bridyes and mad(' ayri- 
cultural lands irseless the usual iiu'vitable 
consequences of deforestation known all the 
world over. It xvas not easy to find a solution to 
this problem, for mi'rely to forbid the nativi's to 
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plant above a certain altitude was not surficient. 
In some parts of the country settled forms of 
agriculture were already bein^ carried on above 
tile proposed limit. As a general policy the 
government decided to make forest reserves 
immediatidy to prevent furtlu'r d(dor(*station, 
leaving the problem of the areas already cleared 
and sometimes constituting a potential danger 
to the lowlands to be worked out gradually and 
without undue precipitation. 

Besidi'S the reserves niad(‘ for hydrologicid 
reasons, there were others establislual to main- 
tain the timber supply. This may siami supere- 
rogatory in view' of the fact that tlnu'e are at the 
present still 120 million lu'Ctares of forest in this 
country. It must not be forgotten, however, 
that forests arc not all by any means eiiually 
imjiorlant from the point of view of timber. It 
is a well-known fact that tropical forests ari' very 
different from those* found in the temperate 
/.ones. Not only are' they ('oinposed ol trees 
ilifferent from tlmse that abound in cooler climes, 
but in well-nigh all cases each forest re|)resenls 
a gre'at number of spi'cies, wluaeas a lorost in 
tin; northern lu'misphere usually contains only 
one (.)r at most a very few specie's. In the- Outer 
Province's it is enily se'ldom that a e ennparat i\'e'l\' 
large- stanel of the- same' kiml of tre-e- is le)und in a 
particular part of tlu- jungle. In this e'omu'i't iem 
we- may mention that the te-ak fe)re'sts eif Ja\a are- 
an e-xe'e-ption, in that tlie'V are- actually ee)m- 
peised of practically nothing but te-ak {Tatona 
i^randis). ( )n the- e)tlu'r hand the- far-fanie-el te-ak 
fore sts (jf Burma and .Siam are- mixi-el fore-sts. 

riie exact number eif sjie-e ie-s eee e urring in the- 
Netherlands Indian forests is still in the- eourse- 
of he-ing de-termiiie-d. ProliabI}’ there are l)e 
tween three and four theuisanei elilfe-re-nt kineis 
of trees e.‘ach posse-ssing its ow n spi-e-ifie' epialitie-s 
as a member of the gre-at comnmnit\- e)l tre-e-s we 
call the- jungle. I'he faets iinolveel in the- com 
jiosition e)f the- fore-sts .ire- \ery inipeertant in 
conne-ction with reju\ e-natie>n tlu-re-ol, anel a 
kneewle-elge of the-m is most iicee-ssarN' leer those- 
conce-rncei in this weerk. Krom tlu- point of \ ie-w 
of eliri-e:t interests the- most signifieant tae t of all 
is that most of these elitfe-renl sjie-cie-s |)roeluce 
tht-ir (jun ediarae te-ristic kinel eef timbe-r and that, 
while SOUK- sorts of woeeel lound in this part ol 
the- weirlel are- known to be- e'omme-re ially \.du 
.dele-, othe rs are- worth eiistine tly le ss anel othe-rs, 
again, are- eonsielere-el ol no use- .at all. This 
e-valuation ejf timber is, of ceeurse, ele-pe-nele-nt on 
a comple-x group eef e'ircumstane'e-s anel tlie-se- may 
change very' materi.illy within e-\'en a short pe-rioel 
of time-. 

It is a we-ll-know n fai t that the- lore-ste-r’s ediie-t 
eluty is to use- t he- jire-se-nt timber stoe k to t lu- 
ve-ry best possible aeUantage anel to e-stiniate- t lie- 
supply' that may' In- counte-el on, not only during 
the ne-xt fe-w years, but eluring an inele-finite- 
luture. rhirty or forty ye-ars ago the- solution 
of this problem was not e'onsiele-re-d very- elilhe ult, 
espe-cially not in refe-re-nee- to fore-sts in the- te-m- 
pi-rate zone. But in the tropics matti-rs are- elif- 
fe-rent. The- tropical jungle eaensists of a e'on- 
glome-ration of trees each of which is fighting for 
its life, but the ine ri-ment is not high. Olil tre-e-s 
of great height pre-ve-nt the- elevelojinie-nt of 
younger ones, while tlie-ir own power to grow 
graeiually eliminishes and they be-gin to elie off 
and de-eay. But not until they have actually 
fallen eloe-s the- ne-w growth get a chania- to ele- 
velop. At the- pre-sent time the amount of mar- 


ketable- timlier to be founii in these iirime-val 
forests varii-s very much from place to place. In 
some regions, where diptirocarp trees abound, 
250 cuViie- metri-s may pe-rha\)s be cut per hectare, 
while in other regions most of the- syiecie-s repre- 
se-nte-el are usrlcss for sale- though they' may e'ome 
into dematiel at some future jK-riod ami thus ac- 
(juire- \'alue- from the eomnie-rcial point e)f view. 
But of all the.se- fore-st lanels it may be- saiel that 
eve-n afte-r e-verything usable- has been cut out of 
the- jungle-, what is le-lt is still a forest. In fact 
there are- casi-s in which the unlraine-il observer 
woulel not e-\'e-n notice the- eliflere ni e- be-twee-n the 
original fore-st anel the- one- from which all mar- 
ketable timbe-r had iK-eii re-moxe-d. 1 he- great 
e|ue-stion may be- put thus: is the- [iri-se-nt growth 
of the saplings such as to guarante-e- an e-ejual 
sufiplv of timber in luture- years.^ 

dTe best plan wouhl be- to le-ave- staneling 
only the- young tree-s be-longing to valualdi- species 
,inei to fill in ojie-n s[)ae e's by' planting other usi-ful 
sajilings. But what spi-eie-s will lit- consiele-ri-d 
valualele- many years henea-? d'hirty or forty 
ye-ars ago the- fore-sts were- looke-el on as merely a 
stock of timber for ge-ne-ral building purposes. 
At that time- the- harel wooels were the only 
tropie'al varie tii-s that were valuable- and marke-t- 
able-; he-ne-e the forest officer aime-el at regenera- 
tion w ith harel wooels. Nowadays one is inclined 
to thiidc it is bette-r to aim at ineae-asing the 
|>roe.luct ion of certain kinds of .soft we.ioels, since 
seve-ral mpterocarpdi cac anel Sapotaceac have 
re-eeiitly [irove-d mon- e-asily marke-table- than 
the- hard wooels. riu-se- particular kineis ejf soft 
wood have the- further advantage- that they vie-ld 
so muedi more- ([uie'kly' than the harel woods. 
Whereas the- latte-r reeiuire from i-ighty to otw- 
hunelre-d yi-ars to grow to marketable size-, soft 
wood takes only fifty or sixty. But who knows 
what limbers will be in de-manel forty or hlty 
years heiice.-^ The- forest e-xpe-rt has to consieli-r 
the- neeels of the future, but no one can loretell 
in what elire-e lioiis inelustry will elexe-lop. If, for 
instane.e, the- eh-manei for siiecial e'cllulose fibres 
ine-rease-s, it would be aiKisable to grow' those 
xarie'tie's <»! wood which produce- the gie.itest 
amount ol icllulose in the shortest jiossibli- time. 
Imlustry' may, howe-ver, ele-xe-lop new reeiuire- 
nie-nts. The- prolilein ol the he-st way to regenei- 
ate- the- fore-sts is tlu-refore- still an oyx-n ejue-stion. 

'riioiigh small in number, the- liand ol pioneer 
fore-sti-rs in the- t )ute-r Brovinces of the- Nelhe-r- 
laiiels Ineiies has ne-ve-rtlu-K-ss maih- considerable 
he-aelway eluring the yie-rioei of its activity, hoi 
instance-, in those re-gienis w he-ri- mountains hael 
bee-n ])re-\ iously' denuele-d to the i-xtent the-y h.iel 
in ee-rtain parts ol Sumatra and ( e-le-bes, the 
mountain fore-sts have be-e-n l oinple-te-ly de limite-el. 
At the eiiel of 1950, 9.,S million he-e tare-s of fon-st- 
iaiiel hael be-e-n set asiele- for protection and im- 
prove-ment. In Sumatra 15 pe-r ea-nt ol the sur- 
faea- area has so far been assigne-d lor reservation; 
in Ih.rne-o 2.9 pe-r eent, and in the Moluccas 1.7 
jK-r ea-nt. I'Dr lava the- hgiire is 20 pi-r ‘cnt. 
It is to be hope-d that in the ea)ur.se' ol time- this 
l.itte-r pe-rcentage will not only be- e-epialleel but 
e-xi'e'cele-el in the- case of the- othi-r islaiuN. 

Of the above-me-ntioiu-el almost 10 million 
hectare-s 6.5 million have be-e-n ele-finiti-ly ele-- 
mareaite-el. Fifty thousanel kilometres of bounei- 
ary- chiefly in the form of pathways - have- 
been ele-limiteel anel mea.sureil. A total are-a o 
30 million hectares of country have- beem siirve-yeel 
and charteel. In most case-s this e aii be elone on 
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basis of rxisting maps aiul charts supplied by 
the topographical service. As previously stated, 
here and tlnTe great tracts of coiintr\' were 
found where denudation for native agricultural 
purposes had f)een carried f)n to such an (‘xteiit 
that it was nec(*ssary to include them in the 
forest reserve areas. Refort'station has begun on 
th(‘se, too, and although this has not, up to the 
prc'sc'iit, l)een done on a very large scale, yet the 
total area including afforestation tracts 
on which ik'W timluT is growing was already 
well over 10, CO!) hectares at tlu' end of 19.U). On 
the island (d Sumatra Pin its Mcrkmii has been 
v'ery much iisid in regions where prot(‘Ction 
forests were to l)e planted, for the reason that 
these trees will eventually be valuable as .sources 
of products such as turp(‘ntine, re.^in and wood. 
In other parts of tlu' Archipelago teak is an im- 
portant factor in reforestation. 

I'rom linu' immemorial the inludjitants ol all 
th(' islands ha\'e been in the hal)it ol cutting 
down trees not only to supply their personal 
wants and for building houses, bridges ami land- 
ing stages in the coast.il towns but also lor 
export to Java and foiadgn markets. lCxi)t»iting 
has always been (hme through the agemy ol mid- 
dlemen, very often Chinese, who buy u]) the 
wood from tin* counlr\ people. tdAmtush' the 
fc-rests chosen tor exploitation were those from 
which transport to tin* various markets was a 
com[)arati\ely simple matter. Ihis is why at 
the present lime we find that from the banks of 
the largi'r ri\'ers and from easily accessible areas 
much wood has disappeared. As unsystematic 
exploitation ol this kind is certainly disad- 
vantageous, the h'orestry Department has tried 
to limit it as much as possible. I he middlemen 
were given an opportunity to obtain exploitation 
com'essions of various sizes. So tar not much 
has bi'cn achieved by this policv', for the men 
who took out these concessions often n'vcrteil 
to their old h.ilat of l.)iiying from the natives. It 
appeared that, exr<‘pt by this inexf)ensive 
method, expl(;itation was economically impos- 
sible, however small the liiiancial ilemands made 
on till’ holder of the concession. ( tne such con 
cession was efiuipped l)y a Duro|)ean company 
with every modern mechanical convenieme but 
had to be closed down after a ten to twelve years' 
effort to make it pay. The capital sunk in this 
concern - it was in thr island of Simalur, West 
of Sumatra - is estimated at 8,000,000 guilders. 
In Borneo several enterprises were established 
tor the exploitation ol hard wood. These, too, 
have been obliged to (lose down entirely or 
else to retr(‘n( h and work on a smaller scale for 
the local market, or for exporting to the Nether- 
lands. 

It gradually became more and more evident 
that since the hard woods an* not gregarious but 
occur at consideraf)le int(‘rvals over large areas, 
it would be neces.'-ary to direct greater attention 
to the more plentiful soft w(jods and S(*ek a 
market for these, not (»nly in Ivurope but also 
in the Bacihe area. In such cases the dipt(‘ro- 
carp forests of North Bast Borneo would be 
valuable. In the course of the last few years 
one Netherlands and several Japanese timber 
enterjirises were established on the Bast coast 
(jf Borneo. 

On the East coast of .Sumatra this exploitation 
of soft woods has been going on for decades in 
the peat swamp forests on the coast opposite the 
islands of Bengkalis and in the Riouw Archi- 


pelago. In these regions what is known as the 
putif^lori^ system is applied. This is a wa^rd bor- 
rowed from the ('hinese to indicate the special 
type of lumber businesses in these regi(ms. It 
includes both the concession area wher(' the ex- 
ploitation work is in progress and the compound 
of worksho[)s, hous('s, shanties, etc., where tin 
luml)ermen work, live and store their products. 
I'anglongs often product' charcoal as a l)y 
product. The concessions are usually taken out 
by Chinese merch.ants living at Singapore; the 
lumb(‘rmen ar<‘ imported Chinese arul the timber 
is tak(‘n to tlu' .saw-mills in Singapcjre by Chinese 
junks. During many years preceding the world- 
depre.ssion, about 400, 000 nD were cut annually 
in the panghmg area. In 19.^ this lignre t(.ll to 
150,000 nD; it has since risem and is now 200,000 
iiD. 'These' [)eat-swamp forests, which occur onlv 
in this particular region, include a i omparalively 
limited number of species not more than one 
hundred at most. Among the kinds repres('nted 
an' not only a large percentage of Dipterocarpn- 
(cae but nianv' Sapotaceae aiul certain other usi'- 
lul sp<'cics as well. In view of the fact that 
roughly 70 cubic metres of timber is oT)taint'd 
per acH', it is an easy matter to estimate the 
vastness of the area cleared, or |)raclicalh' 
cleared, in the course of 50, 60, or more years. 
'This method of exploitation has the advantage 
that it leaves the voung trees standing. Fortu- 
natelv , it appears that rejuvenation of the lorest 
goes on apace here and. curiously enough, the 
most valualde species appear to hie very well rej)- 
resented in the new growth. 'This encouraging 
slate of alTairs no doubt links up with the tact 
tlial such grasses as Inipcrata cyHndrica and 
Saccharum spoutaneurn, which might otherwise 
impede the development of the young sajilings, 
cannot get a foothold in these peat swanpis. In- 
teresting researches have been made of recent 
vears with a view to determining whic'h fore.st 
areas ma\ still be &d'ely cleared and whether it is 
feasible to continue exploitation <m the present 
scale. 'The ('onclusion reached was that, on the 
basis of a sixtv-year period, for the first twentv 
vears 4000 hectares yielding a total of 280,000 
cubic metres could be cleared annually; tor the 
second ()eriod of twent\’ \ears about 4300 hec- 
tares with a yield of roughly 300,000 nr* might 
be counted on annualh’; and during the third 
twentv years, an average of 6400 hectares with 
a total yield of about 450,000 nT*. 

It is regr('ttable that other kinds ol lorest 
cannot be rejuvenated in a like easy and natural 
manner; but such is the case. For these, other 
methods will have to be devised. A beginning 
along this line has been made in Sumatra and 
Banka, where schemes are being tried out to 
arrive at a comparatively economical way of re- 
generating (he woodland areas with valuable 
trees. 

Another pressing problem is how reforestation 
of the highlands for hydrographical purposes is 
to be managed within the inevitable limitations 
set by financial considerations. '1 he simple 
method of growing saplings in nurseries and then 
transplanting them to the forest is cjuite im- 
practicable where we are dealing with huge areas, 
especially when such areas are so situated that 
they cannot be expected to serve as timber sup- 
ply as well as protective forests. What is needed 
for reforestation in such regions is a number of 
species that ('an be easily propagated by seed, 
that will grow under the conditions obtaining in 
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each particular area, and which will in due time 
produce a stand of trees adequate from a hydro- 
graphical [)oint of view. In districts where the 
population is fairly dense, species which re- 
quire a certain amount of work in the woods and 
in the i)rocess of preparing them for the market 
should he plantetl. This will help to make such 
areas useful to the conimunit\' hy providing 
work for many of its members. 

This summary of the activities of the Forest r\’ 
Servdee would l)e incomplete if we should omit 
to mention the efforts made by its staff to ar- 
range for the regular supply of mine-timber and 
fire- wood to the collieries and gold mines of 
.Sumatra and the tin mines in Banka. S[)ecial 
activities were set on fool b\' the forestry otlicers 
to ensure that the needs of these industries might 
be attended to. 

Detailed statistics are be>ond the scope of the 
()resent article; besides, these can be found in 
the annuid reports of the. Forestry Service. But 
to give the reader some idea of the amount of 
wood cut annuall\', we cannot refrain from men- 
tioning the following facts: In the Outer Prov- 
inces 997,000 cul)i(' metres were cut in 1936; 
62% of this (piantity was used for home con- 
sumption, hence onh' 38D was exported. 

'I'here is one other sul)ject of imporlanc:e to 
the Forestry’ Ser\ ice in the Outer Pro\inces, 
namely, that of the minor forest products, 
which pla\ so large a part in the lixes of the \ il- 
lagers ui)-countr\ , who are largely dependent 
on them as a means to coxer their need for cash 
and for such necessaries as are obtainal.>le for 
cash onb'. 'I'he most important of these minor 
forest products figuring in the export trade are 
rattan, resins (datnar, copal, dragon’s l»lood), 
camphor and certain tanning barks, b'or the 
home market the major forest product, timber, 
is most in demand, but for tlie foreign market 
the minor jiroducts take the l€;ad. In 1936 the 
export figure for the latter was / 4.900,000 as 
against / 3,600.000 for the former. 


In harve.stirig these forest products the u[)- 
country population has been found to apply in 
certain parts of the Archipelago careless and 
generally unsat i.sfactor>' methods, thereliy low- 
ering, unnecessarily, the standard of quality and 
causing depletion of the siq)pl\' in the wooded 
areas near settlements. fhe result is that in 
such regions the inhabitants can obtain these 
forest proflucts only from a great distance. 
As regards rattan this valualile product is 
being planted afresh in sev^eral parts of Borneo 
near the vill.igcs. In the case of damar and 
copal, trees are sometimes tapped in such a way 
as to endanger the future supph'. 'riiough 
official sui)ervision in this matter is extremely 
difficult, as the trees are found spanseh’ scattered 
over vast areas of jungle, the authorities have 
succeeded in establishing it in vxarious districts, 
ihereliy preventing the trees from being damaged 
b\- over- tapping. 

The forestry’ officers are also gixing attention 
to the <|ualitative improvement of the forest 
products. 'I'he importance of regulating matters 
in regard to these products is now generally 
recognized. Many measures have alread\' been 
drawn u|) in this connection; their execution be- 
ing most effective when entrusted to special 
forest r\’ officers. 

h'inallx-, we must not omit to mention that 
there exists a well e(| nipped Forest Research 
Station at Buitenzorg, JaNa, which directs vari- 
oits experiments and researches, and besides 
affords assistance and advice in niaii\' cases 
where such researches are being made. 

Herewith we conclude this short sketch ol the 
main problems in\(>lve<l in Forest r\- in the Outer 
IVo\inces. .Xatitralh, the sur\e\' here gi\'en is 
superficial. But inado(]uate as it is, this account 
will have proved to the reader that, although 
there is still much to be done in the matter of 
organization, we are on the right road and that 
the task before the F'orestr\' Ser\ice is in itself 
as promising as it is large. 
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/. American interest in Astronomy as prac- 
ticed in tlu‘ F^i.st Indies s|)rings from two main 
sourci's: 

(I. the founding of and the work at the Bosscha 
Observatory; 

h. the several eclipse expeditions by American 
and (ither a.stronomers to the Hiast Indian islands. 

4 he first activity parallels a development well 
represented in the U.vS.A. but uncommon in 
Europe, of the creation of a large .scientific in- 
stitutifin by private citizens rather than by 
State-supporteil Universities. 4'he second ac- 
tivity has produced many personal contacts 
between this country and the Indies; the official 
support given to the visiting .scientists and the 
neeption accorded them liy the people of the 
Indies has not been forgotten (1). 


* Original votilribulion, e.spnially prepared for “ .Siienee and 
Sdenli.sts in the Netherlands Indies.” 


There is a third rea.son, less generally known, 
why the Indies play a role in Astronomy: the 
iiaiiH's of the far-.Southern constellations weri“ 
invented and assigned liy Dh. HoLIM.an and 
KkysI'.k on their first voyage from Holland to 
Java in 1598. d hiy issued the first catalogue of 
these .stars and their results w (‘re incorporated on 
the famous celestial globes of Bi.Ai: i (2-4) (Fig. 66). 

2. Since the Boss('lia Ob.servatory is the heart 
of astronomical activity in the Indies we shall 
now' describe briefly the history of its founda- 
tion (5 10). 

\Vhil(‘ the Indies, as other countries, had in the 
past th(‘ir share of amateur astronomers (11), no 
important scientific work was doiu' there prior 
to the founding of the Bosscha Observatory 
about 20 years ago. The foundation was the 
result of (he collaboration of Mr. K. A. R. 
Bus.st HA, prominent pioneer in many fields and 
generous donor, with Dr. j. VoL ir;, a zealous 
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astronomer and a graduate' of the Institute of 
'I'l'chnoloi^y at Delft, Holland. 

iVIr. liijssi n.\, son of the well know Ji Dutch 
pliysieist and textbook writer of the last century, 
was himself a L^raduate of Delfl. Jle was a 
pioneer in d('\elopinj^ tea j)lanta(ions on rugged 
mountain slopes hith('r(o covered by primeval 
tropical forests, lie dewlopi'd tidephonc' com- 
munications through the (ultixated areas and 
started on his i)lantation a continuous and val- 
uabh' series ol seismic obsei \ at ions. d ins 
series, together w ith that ol)taine(| at the Govern- 
ment .Station ;it Batavia, h,is deterinimal ac- 
curately tlu' epicmiters of the earthf|Uakes in 
the Indonesian Archipelago. Bossc u.\ was a 
lisnU-r in civic and educational allairs. In later 
years lu‘ was President of the Board of 'I rnstees 
of tile Netta rlands Itulies Institute of 'rechnology 
at Bandoeng, Java. 

Dr. Vorit; started his astronomical carter at 
th(“ Dniversity of l.eyden, Holland, where he 
speeiali/ed in double stars. I.atei' (10).^ 1017) 
he worked ;it the ( 'ape ( )l.)ser\ atory, ( apetow n. 
South Atri('a, specializing in stellar tlislances 
(l)aralla\es) and motif)ns as well ,is in double 
stars, llis lat('r w(»rk at the Bosst ha Ob.serxa- 
tory was e.xattly on these same lines, .md the 
tt'lescopes and auNiliai'N’ e(iui|)ment were de- 
signed with these i)rograms in mind. Por tins 
reason il may be ol interest to indicate britlh’ 
tlu‘ importance ot double-star anil par.ill.ix ob- 
si/rvations lor modern astronomc’. 

1 he central problem in Astrononix' is that ol 
tlie ex'olulion ol the stellar world (which includes 
the Sun and the Karth): what is the iireseiit 
de\'eloi)ment of the stars; where do (he stars 
come Iroin; what is their future.'' I’he first ipie.s- 
tion (whic'h has to be answered before the others 
can be .'iiiswefeil) is answerable when the eHereX’ 
ginieration in the stars is fulh' understood; great 
[irogres^, in (his hitter field h,is lieeii m.ide during 
the last decade. The study of the energy gen- 
eration I'eiiuires detailed inlormation on nuclear 
physics on the one hand, and observed nnisses, 
diametei';; and brightnesses of stars on the other 
hand. I lie latter data are i)ro\ii|eil by iloulile 
stais for which <dso the jiarallaxes (distanci's) 
havo been measured. 1 hese double stars ari' of 
two kinds: visual double stars, measured with 
a micrometer on a large (ele.'-cope in a good cli- 
ni.ite; and sjrect roscopic double stars, nemded 
with .1 spectrograph, prefmablv' attached to a 
large retk'ctor. Por a complete studv' of stellai 
problems both groujisof olrservatious are needed, 
since as a result of certain selection effects im- 
posi'd by the techniipii'S of the two methods, the 
accessible visual doulile stars are mostly ol)j*“cts 
ot small mass and the acci'ssible spectn).sco]iic 
doulile st.irs objects of large mass. 

As wi' shall see la-low, the Bos.scha (tbservri- 
tory is well equipped to deal with visual double 
stars; it has at prerent no e(iui|ma-nt to deal 
with .sj)ectroscoi)ic double stais. 

Pouring the last rjuarter of a ci-ntury there hav i- 
been oidy about a dozen visual double-star ob- 
servers, and Dr. Voi ti<: has been jiromiiient 
among them, d'he many thousands of measures 
mad(“ by him, as well as those made fry his col- 
leagues, are part of the solid empirical foundation 
upon which nioch-rn Astronomy is built. 

In 1920 Mr. Bos.sr ii,\ look the first step to- 
ward the building of an ( tlrservatory l>y foun<ling 
the Ivast Indian Astronomical Assficiation 
(Nederlandsch-Indische .Stc-rrenkundige W-ree- 


niging), which was to \)roinote, and later admin- 
istc-r, the Dbserv utory. With Dr. kot ']!-: lie 
travelled to Europe in 1921 to work out with the 
manufacturers (he details of the installations. 
He acquired, by purcli.'isi- or donation, several 
smaller ((-lescopes which eiialiled Dr. X’ot'U-; to 
sl.'irt the observatifins in January of 1924, more 
tlian four years Iiefore the big twin 24-inch (< le-- 
scope- and the 14-inch tt'lescoi-ie wc-re ceimpleled. 
Mr. Bos.scfi.v ordere<l the big ti-Iescoix- from 
Zeiss, the 14-inch from Bamlierg, also in Germ.iny. 

rile main dome (Pig. (tS) was erected in 192.S- 
2f). 'The twin telescope, <-onsisting of a 24" visual 
and a 24" photogr.aphic telescope mounted to- 
gether inside one large tube, was in.augurated 
in June l‘D8, when Mr. Bossi ii \, in tin- presence 
of tlu- Gov ernor ( 'i<-nera! and other high officials, 
formallv iire^enteil the comiih-ted ( tl.iserv atory 
to tlu- Astronomical .Association. Mr. Bosscha 
remaiiu-d tlu- principal sui>porter of the Ob- 
servatory till his dt-ath in Novi-mlu-r 1928. 
.Af((-r that date- the financial sup[iorl was re- 
ceived from three- sources: u. .a Government 
subsidy; />. .i trust fund cre.ited liy B().s.scitA; 
(. oth(-r siilistantial h-gacies and donations. 

'I’lu- ( fb.serv atorv' is situated near the small 
town of l.i-mbang .md is within e<\sy driving dis- 
tance- (It) mile-s by road) from tlu- e-ity of Ikin- 
doeiig, se-e'oiul large-sl e'eiite-r in West Java. 
Bamloe-ng is an administrative- e'eiile-r and the 
site- e)f the- Institute of d ee hnologv . ( 'ci'idi-ntals 

eiijov' its e'oinfortalile e'lim.'ite- (el. 2.100 ft.) anel 
its m.ignifice-nt surroundings, d'lu' ( ’bse-rvatory 
is built ein (he- slope- (4 one of the- mountains sur- 
rouiuling the eitv. flu- site- is 4200 ft. above 
se-a leve-l and has a e'le-ar view exce-|)t near the 
.Northern horizon. 4'he me-an dailv' maximum 
(e-mpe-rat ure- is 7.S P.,the‘ me;m ekuiv' minimum 
60 I- . Se.isonal variations in t h.e se- vahu-s, e-x- 
pre-ss( (I in monthiv ave-rage->, amount to only 
.1 I-'. .As is e'ommon in the- troiiie's, the- mornings 
and l.'itte-r par(> of the nights an- mostly ch-.ir, 
while- t he- afle-rnoons ami e-v e-nings are 1 re'(|ue-nt ly 
e'loiidv . Heavv de-ws tire- e <•111111011 in the- e-arly 
morning: tlu- .iver.ige- re-l,itive hiimi<li(v- is 92(v', 
at 6 .V.M., .111(1 70 ' 7 .it noon. 

I'he- lele-scopic ini.age-s are fre(]Uentlv very 
steaely; this, too, .appe.irs to be tV'iiic.d lor the 
trojiics. It makes tlu- sile- lavor.ible- lor ditliculf 
visual oltsi-rv.it ions, as (he- nie-asuremeiit ol 
visu.il double- St. IIS', <•!' tl.e studv of pl.iiiet.'iry 
mai kings. .Spectroscopic wea k, not iiow .1 p.irt 
of the- progr.im, would be- ])ossible in the- miriii.il 
visual and photographic re-gioii ot the- spectrum, 
but the-re- miglil la- .se aiie- difficult ies in the extreme* 
nit r.iviolet and infr.ared due (<• rediice-d .itiiKjs- 
phe-rie- (r.insmiss ion. 

'rile- l.ititllde- of (he- ( )1 ise-r V ,i t oi V is 7 South 
so (li.it lu-arlv' tlu- whole- skv mav be obse-rved. 
With half a doze-n oth.er .Southern eelise-i v .itorie-s, 
in South Afrie-.a, .South .Anu-iie.i and Austr.di.i, 
it share-s in the- < .['portunit ie-s la-ese-nted bv' (he 
lichne-ss eif the .Soulhe-rii Milky Way. In no 
othe-r part of the lu-.ive-ns do so niaiiv' inte-ie-sting 
and unusual stars oce iir. I he-.se objects an- in- 
visible at ,Anu-iic.in and Purofie.in ol ise-rv at dries. 

The- scie-ntific vveirk .it the- Bossch.i ( Ibserva- 
tory was be-gun by Dr. Xeirii': in 1924. lle- 
me-.isured elouble- stars with a 71 inch refractor 

FicURli 0(>. .A map of the .Soulhe-rii Sky, .sliovviiiR nic 
IIouiMAN and Kkvskr’s nonu-neilatiirc- of tlu* far .sniuhe-rn 
conste-IIations, re-produee-d from l.)or'Pi-:i.MAYi;R's AUtis 
Novas t'oilestis i]r\2). -CoHt'ti’sy lh\ h' . H. Hras<:h oj the 
Library of Conttress. 
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donated by the Leyden Observatory, I'he first 
series of measures was published in the “An- 
nalen” in l‘^26. 

During the first half of 1926 a detailed study of 
the britjhtness of the Southt-rn Milky V\'ay was 
made by a visitini; scientist, Prof. Pannkkoek 
of Amsterdam. Later in 1926 Dr. P. ten Prug- 
GENCATE joined the staff, fie stayed two years 
and was succeeded by Dr. Walle^nquist of 
Uppsala, Sweden and Dr. KkiaKi-N of Amster- 
dam. KreikI'N left in 1930, W alf.enouist in 
1935. Later a Russian astronomer, Dr. Si- 
MONOW, joined the staff temporarily, and still 
more recently Drs. W. ('. Martin and A. de 
Sitter from Leyden went to Lemban^. 'Fen 
Pruggencate made important contributions 
on variable stars, Wai.lenoiist and Martin 
on clusters and star clouds, while TivN Prgc;- 
GENCATi:, Waf.i.enoi'ist and Simonow partici- 
pated in Volte’s doubh'-star program. Drs. 
Martin and de Sitter as well as Dr. Voni'; 
were in Java at the time of the Japanese inva- 
sion in 1942. 

The total volume of the scientific work, pro- 
tiuced at tin* Posscha Observatory is impressive. 
Some of the contributions were completed after 
the astronomers had returned to their nati\e 
lands. A substantial part of the double star 
H'sults ar(“ still unpublished. 

It is to be hoj^ed that after the liberation of 
Indonesia the Pos.scha Observatory may resume 
its rightful place in the cultural life of that 
country. Its ecjuipment measures up to the more 
modern medium-sized American observatories, 
and compares well with its Southern sister in- 
stitutions. If in the future; a 6()-inch reflector 
with spectrographic equipnamt could be added 


(at the cost of perhaps $150,000) a well balanced 
and modern research institution would be created 
that could maintain a front-line position in the 
study of the Universe. 
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Forty years ago, early in August, 1901, Ihe 
Zoological Museum at Buitenzorg was estab- 
lished. Although, because of present conditions 
this e\ ent will be commemoraleil in only a small 
circle of direct collaborators, it seems well to 
devote a few words in the " Natuurwetenschap- 
pelijk Tijdschrift” to the vicissitudes of this, 
the oldest zoological in.stiltilion in the Nether- 
lands Indies. 

The history of establishing a center in this 
country for zoological research goes back much 
farther than 1901. In 1894, Dr. J. C. Konings- 
bkrger was apjwinted agricultural zoologist at 
's Lands Plantentuin. lie was appointed on a 
temporary basis and paid out of special funds. 
Before his time, zoological re.search had been 
limited to the visits of a number of expeditions 


* Translated hy Dr. Lily M. I'krky, the Arnold Arbore- 
tum. Harvard University, from the authors' account "Het 
ZooloKisch Museum te Builen/orK V'certig Jaar” in Na- 
tuurwet. Ttjdsihr. Ned. Indii' 101:249 257 (1941). 


or to the temporary sojourn in the Archipelago 
of zoologists, who t:ollected material which they 
later worked over in Europe. Now an effort was 
being made to give the worker an opportunity to 
com|)lete his investigations in the i.ountry where 
he had gathered his s[)ccimens. 

The quarters assigned to KoMNOSUifROKR — 
they had the very broad title “ Landbouw-Zoolo- 
gisch Laboratorium” — were exceedingly modest. 
The coach house of a home that had been occupied 
by a medical officer was changed from a shed to a 
workroom and so became the zoological labora- 
tory of ’s Lands Plantentuin. The chests and 
flower jxHs were cleaned out; the floor was 
cemented; the entire place was enlarged and 
fitted with plumbing. .So, the annual report for 
1894 stated, “a very well lighted room had been 
obtained . . . that sufficiently satisfied the de- 
mands for a zoological laboratory.” 

In the beginning, KoNiNiisuERGER devoted 
himself entirely to the study of animal parasites 
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in the various cultivated crops: first of all, coffee; 
later pcpiier, rice, tobacco, cacao, and so forth. 
Hut he very quickly saw how little was known of 
the fauna of Java. Hence, he devoted himself 
directly to satisf\'ing the need both fora standard 
collection as help in identifying the v'arious [lara- 
sites and for a library. For the library, the 
“ Koninklijke Natuurkundige X'ereeniging" was 
willing to loan a number ol liooksforan indefinite 
lime. The collection, however, had to be built 
from the ground up; \el, after onl\ a \ear, it 
became .so extensive that a (Vilalogue was 
necessary. 

In the meantime Dr. Koninc.sukkc.kk was 
transferred to government .service. A govern- 
ment impiiry into the desirability ami |X)S.sibilil y 
of taking measures to protect useful s|)ecies 
caused him to turn to the study of animals other 
I han parasites. The first animals to be considered 
were the birds, and the occurrence of rodent 
plagues turned his attention to mammals. As 
;i result extensive (ollections of both these groiqis 
were made. 

In 1899 KoNiNosHian.i'K went to Kurope on 
furlough. He took the entomological collections 
along in order to identify them in the larger 
Furopean museums. At the same lime, he was 
to make contacts with Furopean iwsean h workers 
and to discuss various aspects i-omerning the 
estalilislirnent of a zoological and plufopalho- 
logical museum in the Netherlands Imhes, 
KoNiNciSHi'iRCi’.K had (irst lonceived this idea 
during a visit to Ce>’lon a year before. There 
he .saw the zoological collections ol the miisenm 
at (’olombo. He wrote* in his reiiort : “'I'lie 
writer earlier has labored iimler the delusion 
that in a Irojrical climate it is almost im|)ossil>le 
to keep a zoological museum in rnereh nioder- 
ateh' good condition. A \ isit to the collec tions 
at (.’olombo has shown the fals(*nessol this idea.” 
.\rid further: “It is rather luiniilial ing for ns. 
residents of the Netherlands Indies, that vee can 
point to nothing cornparalile in some measure 
therewith.” “Suc h a museum .should be of very 
great significance to us for two reasons: first, 
bc'cause the number of zoologists who come to 
java c'onslanth increases; second, becan.se a 
museum especiall\ c;an be a useful guide, if it is 
designed to answer all kinds of quest mns of 
practical value, particularh those related to 
agriculture.” 

In a later report KoNiNcism;K(.i-:K lormulated 
what may be considered a nicxst fitting answer 
to those who even nowadays do not consider 
.systematic zoological research desirable: “A 
phytopat hological collection relating to a count r>’ 
such as java, who.se fauna In all its branches 
is still so incompletely known, is not well con- 
ceived unless a more s\ stematically arranged zoo- 
logical collection be connected with it. Indeed, 
the mammal, the bird, or the insect that to-day 
is still (iraclically unknown can tomorrow' appear 
as an enemy of the planter, and liy so cloing move 
from the zoolcjgical sec tion to the pathological.” 

At the insistence of Koninoshkkokr, Me.ssrs. 
H. 1). Kkamkk, director of the ” Nederlandsch- 
Indische J.andbouw Mij.,” and Tit. j. van Hakkn 
Noman, director of the Nederlandsch-Indische 
Handelsbank, took the initiative in raising an 
amount of fl. 15,000 to defray the expense of 
building a museum, (')f that, only fl. 12,000 was 
forthcoming, but the government promised an- 
other fl.6,000 for building and equipmenf, and 
in September 1900 the structure was begun. 


In the meantime, the state of affairs in the 
old laboratory had become unendurable. The 
entire room wasonly 81 X 5' m., and therein both 
the collections and the researc h workers had to 
find a place. 

In August 1901, the building w.is .so well ad- 
vanced that the workrooms were ready for occu- 
pation. The new edifice c onsisted of a large hall 
to be used for the public museum and four smaller 
rooms intended ixirlly for working space .and 
partly for the systematic entomological collec- 
tion. One room was reserved as a lai)orator\’ for 
zoologists who came as guest workers. The plan 
ol the building was drawn 1)\’ Ir. Mklc iiior at 
Batavia. 

Fourteen cla\s after the opening, the Ru.ssian 
zoologist. Dr. F. I’koaschk N Ko, moved in, the 
first of a long series of re.search workers in the 
guest laboratoiA . 

The c:ollections included a number of stuffed 
liirds and mammals very quickh siqiplemented 
by a collection brought together b\' Dr. A. VV. 
Nii;i:w lAiicis in Borneo, a cejUertion of lower 
vertelirates in licpiid, the conchological collection 
lent to the museum by the ” Koninklijke Natuur- 
kundige V'ereeniging,” a phytopat hological and 
a systematic-entomological collection. xMr. .M. 
I*'. ('.. BARTia sand Major P, A. Ot wi;.\s heliied 
most generoush' in replenishing, arranging, and 
working up the materials. 

In 1902 the [iroject was so well advanced that 
the part intended lor the public* could be Oldened. 
That same war the collection of Dr. A. (i. \ or- 
Di.RMAN w.'is purchased, 'flu* t nin.sacl ion de- 
serxes mention because this is the collection 
which formed the b.asis of the materi.d used for 
the numerous publicatiotis of that eminent orni- 
thologist. It contains all the t\pes of species 
which X'oRDKKMAN clescrilied. With it. at the 
same time, was laid the foundation for a fine 
sxstematic omit hologic'ai c'olleciion under the 
management of the museum. Alas, many of the 
birds Irom this collection were slttffed; in addi- 
tion, over a iieriod of ye.irs t he c are was not with- 
out fault. .So a small part h,is been Icjst. In the 
same >ear the first collecting expc'dition outside 
ja\a in behalf of the museum was undertaken by 
a ti.it ive hunter who went to 'I’elok Belong. In 
the .sc’ojie ol this short account it is not possilde 
to gi\e in detail .dl the donations and accessions. 
But it might be mentioned that the first of the 
long line of xoluntarx’ collectors and co-workers 
who have contributed so much to the completion 
of the present collections of the museum was 
.Si'X’U .Said bin Abdi i.i.a BA.vDti.i.A, I.ieutenant 
of the Arabians at Banda Neira. He presented 
a colicc'tion of c orals and liirds of paradi.se. 

In 1905 a small laboratorx' lor marine re.search 
was established at Batavia, as a subdivision of 
the museum, baler, as ” baboratorium voor het 
Onderzoek der Zee,” it grew* to be an indeiiendent 
section of ’s b.inds Plantentuin. 

The \ear 1905 w'as imporl.ant for the museum 
in another respect. Mr. P. A. OrwiCNs, a retired 
armv major, announced (hat he w.is prepared to 
take over the supervi.sion of the zoological collec- 
tions. “Majoor Ouwkns,” as he was known 
everywhere, had from his earliest youth been ;i 
lover of the animal world. During his career as 
anoflicer, by persevering study and patient oliser- 
vation, he had reached such .scientific eminence 
that scholars of reputation gladly made use of his 
knowledge. His offer (hen was extreme^’ for- 
tunate. Koninc.sbkrokr, who for .some years 
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had been so engrossed in other work that he had 
had no time to help with the collections, remained 
the executive chief of the department. For six- 
teen N ears Oi'wkxs devoted his best elTorts to the 
niusenm. The collect ions grew enormously, espe- 
cially those in that part of the museum open to 
the jniblic. With how much enthusiasm Oiavkns 
worked is shown by the fact that at the end of a 
year the museum building was obviously too 
small. Moreover, the i)ublic was much more 
interested than had been expected. The annual 
report of l'K)6 contains the lament that pecuni- 
ary circumstances did not permit theai)|)oint ment 
of a few guards, because the “naive amazement 
of hundreds of brown l)rothers and sisters often 


culty. The bones, weighing 6390 kg., had to be 
transported by manpower through hazardous 
country that averaged 1700 m. above .sea level 
and had neither roatls or bridges from the south 
coast of the Preanger to (daroct, and from there 
by train in four cars to Huitenzorg. The moving 
required forty-four davs. 'I'he honor of achiev- 
ing this feat belongs to Mr. W. Kki’TKK, who had 
succeeded Mr. H. .StkastI'-KS as assistant curator. 
Two \ears passed before the animal was tempo- 
raril\- mounted. Alas! Phis most ini[)ortant 
pietX! of the show' collection stands to this day in 
the .saiiK* j)ro\'isional structure.' 

It is worthy of mention that in 1915 a zoologi- 
cal periodical, ContributuDis a la Faun r dcs hides 
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expresses itself in a way which bodes ill for cabi- 
nets and window-panes.’' 

The first change in the museum took place in 
1907. Two new w'orkrooms and a working space 
for the Indone ian personnel were [irejiared. .Some 
of the earlier laboratories were transformed into 
museum rooms. 

The museum contributed in no small measure 
to the expansion of our knowledge of the fauna 
of the Netherlands Indies. For example Ouwfns 
named and described a new' .species of dwarf lnif- 
falo (Anoa qiiarlesi) and of the giant monitor 
lizard {Varan us komndoensis). 

In 1910 the museum building again became 
too crowded, ;ind a new room was added. In 
191.^ the staff was enlarged by the appointment 
of .Mr. P. .StkastI'.hs as temixjrary as.sistant 
custodian. 

In 1914 — our account becomes tedious — 
for the third time there was need for expansion, 
and again a new museum room was liuilt in addi- 
tion to some sheds. 

Meanwhile w'tir liroke out and it was hanl to 
obtain material for t he insi it ut ion. Thus it hap- 
pened that (he beautiful skeleton of a whale 
(Balaenoptera musculus), which came into the 
pos.session of the museum in 1916, had to be 
housed provisionally in a shed. The salvaging of 
this leviathan w'as in itself a matter of great ditli- 


Neerlandaises, w'as [niblished for the first time. 
In 1919 this wais replaced by Trnihia which, 
as the organ of both zoological institutions of 
’s Lands Idantentuin, has won an out. standing 
name throughout the world. 

Since 1910 the iiosition of head of (he Zoologi- 
cal Museum and I.aboratory had been combined 
with that of the director of 's Lands Plantentuin. 
From its very nature such an accumulation 
of functions cannot benefit the museum. Al- 
though the curator aciiuitted himself more than 
meritorioush' in a task the execution of which 
rested entirely on his shoulders, yet more and 
more the need for an academically trained zoolo- 
gist was felt. In July 1919, Dr. K. W. Dammick- 
\fAN was appointed head of the museum. Thus, 
this position was again separated from that of 
director of ’s Lands Plantentuin. 

Filleil as he was with new' ])lans and ideas, even 
in his first yearly report (for 1919) Dammf.kman 
IK) in(e<lly wrote, “The Museum gradually becomes 
crowded; as expansion is no longer possible, a 
new building is very much needed. Also, to show 
at last the Zoological Laboratory to full ailvan- 


r An ample description of tlie mnrpliolony and of the 
skeleton of this whale, illustrated with [dintORraphs and 
drawinRS, written hy W. HEini:R. appeared in Treuhia, 1, 
1919, pp. tot I,t8. 
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tage for at i)resent it actually exists only on paper Talaud (1926), anti Kariniondjawa (Dammkrman 
. . a statement which expresses a need that & Franck, 1926). 

will not grow less for many years. During this though rather one-sidetl 

With DammI'.rman s appointment the course flowering period of (he Ztjological .Museum there 

previously followed was somewhat changed. was a ver>- close cooperation with foreign zoologi- 
More attention was spent on the expansion of the cal institutions. 

study collections and on t he s\stemat ic biological The Aearlv report tells, on the other hand, of 
research on the fauna of the Netherlands Indies, le.ss agreeable things as w.tll cracks ai)peared’ in 

without, however, neglecting the modernization the main building liccaiise of the settling of the 

of the i)ublic museum and conscnpient ly the en- ground; complaints about the l ick of space be- 

lightenment of the general public. In imitation came also more and more urgent, 

of the line of action followed in the British doruin- On the other hand, the show collections were 

ions and colonies, the fauni.stic n'.search of the rejuvenated; the cases, stulfed with “dead ani- 

archipelago was energetically undertaken. mals mounted on little supjKjrts, with bulging 

Short 1>- before the resignation of Ocw iins in glazed eves,” made wa\ for small dioramas; and 



Figure 68. — A hiokama ok (n \ v . v.s iLuira dnerca \\\.) I ' s . iiik 7(M)i.in.i( ai. Muskum. Hi itenzorc.. 


1920, tw'o zoologists were ap[)ointefl as assistatits: the number ol visitors itx reased cotisiderably. 
namely, Mr. II. C'. .Sif.hi:rs, to whom the care of In 1924 a number of colleagues got together, 
the vertebrate collect ions was ent riKSted, and Dr, The museum again was Idled! Because the de- 
ll. II. Karny, who, as entomologist, was given sired expansion, if made in a horizontal direction, 

chargeof the insect collections. Mr. A. Bi.ANcnF- could not possibly be satisfactory, it was resolved 

viANciiK was designated assistant curator. And to itdd an u|)per story to the building, one 

finallv in 1922 there followed the at^pointment of covered with corrugated sheet iron. In this way 

Mr. P. F. Franck as taxi<lermist. 4'hese appoint- a very hot vet dry room for the sj)ecial housing 

merits, very ample for the time, and the employ- of the systematic collections would lie obtained, 

merit of an extra worker werejlefinitely progres- This space, the later famous “ kamar panas,’’ was 

si ve .steps. * read)- in 1925, and therewath 96 srpiare meters 

Of the many expeditions and collecting trips were gained, 
in the jieriod from 1920 to 1928, whereof the Meanwhile, the taxidermist and his .staff 
museum profited, we ment ion t he exjilorations of occupicfl the old printing olfice, the only place 

the fauna of the Krakatau group (I )AMMr-:RMAN, large enough for the dressing of skins and the 

1919, 1921, 1924, 1928), the Netherlands New mounting of larger animals. 

(jiiinea Expedition (W, C. van IIi-urn, 1920), Perhaps it is still worth mentioning that in 
the Boeroe Expedition (E, J. Toxorci^s, 1921- Augmst 1924 the first reputabk* evidence of the 

1922), l.ampongs (Karny .Sikhfrs, 1921), existence of (he “orang pendek” was found in 

Doerian (Dammf^rman, Franck tS: Sifmkrs, .Suniati'a. From a journe>- into the highlands of 

192.1), Idjen (DammI';rman, 1924), Mentawei Paleml>ang, Dr. A. Stiunman brought back a 

(Karny, 1924), West Borneo (Bi.anchfmancuf, photograph of a footprint that was attributed to 

1924-1925), .Soemba (Dam.mhrman iS: Franck, thisai)e-man (or man-ape) so much discussetl at 

1925), Middle East Borneo (Sikhkrs, 1925), that time. The original footi^rint came into t he 

Northwest Sumatra (Karny, 1925), .Sangihe and possession of the museum, whereupon Dammfr- 
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MAN, with sufficient certainty, identified it as 
that of a l)ear.- Later, the interesting mystery 
of the “orang i)endek” once more was of imme- 
diate interest ; ^ after I hat it was almost forgotten. 

In May 1926, Dr. Dammekman and the Nrth, 
Indies Committee for Scientific Researches began 
discussing the possilile transfer of the museum 
to Batavia, considering particularK- wax s of rais- 
ing the monex necessary for a nexv building. In 
August, Dam.mickm.w, who had draxvn up a com- 
prehensix’c report on th(' .subject , xvasdi^app. inted 
by the municipality of Batavia, xx Inch had earlier 
promised all the stone and which had i)laced a 
building 1 )t at his disposal. 'I'his plan, hoxvever, 
xvas not carried out. Seen in a broader perspect i\ e, 
this failure is not necessarily to be deplored, be- 
cause it was after all just as well that the Zoologi- 
cal Museum became a sui)divisii)n ol ’s Lamls 
Plantentuin, like main other scieulifit institu- 
tions at Buitenzorg. At the time the motives tor 
a transfer xvere based ex('lusivel\' on the necessity 
for more s[)ace and a drier environment. 

In 1926 Dr. X'orstman xvas added to the 
staff as tem])orar\' assistant. She xvas (xcaipied 
principallx’ with the study of fresh xvater siujnges 
and Bryozoa of the ponds and lakes ol Ja\a. In 
January 1928, Miss X’okstman left the luu.seuui. 

The next period in the historx of the museum 
XX e shall pass xvith onlx a (leeiing glance. Belc>re 
the outbre;ik of the great economic crisis of 1929, 
the entomologist Kakny xvas transferred to 
the Public Hral.h Sirvicc, and xery short lx 
thereafter left the Indies because of ill health. 
.Although the maintenance of the collections 
definiteix' had not been his strongest point, 
through his enormous xvorking poxverand numer- 
ous i)ublications Kakny ha<l contributed in no 
small measure to make the museum xvell kiioxvn 
to the entire entomological xvorld. In the same 
year, M. A. Ijeftinck was appointed entomolo- 
gist to take Kakny’s [tlace. 

The ornithologist Sii-.m-;Rs also left our institu- 
tion. Although he xvas rejtlaced fora short periofi 
by Dr. J. K. de joNti, xvho in that time anangtd 
the very valuable reptilian and amirhibian <ol- 
lections, the subsection A'ertebrata xvas left to its 
fate for a long time. 

h'ortunatelx' after that, txvo xears’ leaxe xvas 
granted to MissT. van Bentuem Jt rriM,, zoolo- 
gist at the Mu.scum of Amsterdam, to studx' the 
.Mollusca of the Netherlands Indies at the sister 
institution at Buitenzorg, and at the same time 
to give considerable attention t(j the invertebrate 
collections, 

Ikit the position ot zoologist could no longer 
be protected from the alreadx' drastic retrench- 
ment measures. Then Dr. W. M. Docteks van 
Lei:ijxven xvas pensioned and left for Holland. 
Dammekman xvas designated his successor. This 
was, moreover, an unxvelc(jnie oi)i)ort unit y to 
combine the xvork of director of ’s Lands Plan- 
tentuin xvith that of the head of the Zoological 
museum. 

So it hai)pened that Dammekman xvho, a year 
before, had undertaken the guidance of the Bo- 
tanic (larden, in 1982 was definitely charged xvith 
this task. In the middle of 19.LS, when he de- 
parted on leave of aljsence for Kuroi)e, the mu- 
seum became a “one man’s laboratory” in xvhich 

^ See K. \V. Dammkkm.xn, IVoratiK paiidak van Sumatra 
(De Trop. Natuur 13, 1924. pp. 177 182). 

» See K. W. Dammkrman, De nieiiw-onldekle oranji 
pendek (De Trop. Natuur 21, 1942. pp. 123 131, fiu. 13). 
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there fell to the entomologist the doubtful privi- 
lege of permitting himself the luxury of three 
xvorkrooms! 

It is difticult to denx that the “flowering 
period” had been folloxved l>y a time when the 
museum stood verx' much in the background. 

d'he same ma>' Ire sairl about the expeditions. 
Only a fexv of the most indispensable preparators 
were kept on; the funds were curtailed to the ut- 
most and, xvhat xvas most deplorable, the publi- 
cation funds xvere so decrcasefl that many articles 
fry foreign xvorkers intended for Treubia had to Ire 
rejected. It is surely notexvorthy that, just in 
these deinession years, foreign interest in the 
fauna of the Netherlands Indies began to increase 
great Ix'. A number of xxarrkers visited the mu- 
seum (rr were actixe there for a shorter (rr hrnger 
time (I IioNRK H, Stein, von Ples.sen, CarEEiER, 
M( ('u Nr;, BKisKrxvE, CiiivEsman, etc.). Then 
((ro, in the face of the influx of strangers, it was 
far from simple to keep up appearances, as if 
exery thing xvere g<ring verx’ smoothly, and there 
are no reasons ferr c(rncealing the rejreated at- 
tempts from an unfrien<llv (pjarter t(r misuse the 
extremclx’ xveak prrsitiirn ol our institution. Alas! 
W'e could not prevetit imprrrtant zoological collec- 
tions frrrm vanishing abroad. 

We would rather not mention any particulars 
about the struggle to obtain ade(piate si>ace for 
“dead material.” That struggle, in those verx 
difficult years, xvas successful only in continuing 
the museum xvith its valuable collections, and 
providing some si)ace for new material, d'he re- 
maining possil)ilitx xxas to ask for a nexv annex. 

.Meanwhile, the prolonged period ol crisis had 
\ ielded a fexv benefits. 'I'lie contact with foreign 
specialists had lieen intensified. A modern 
method of keeping the valuable entomological 
collections in e.xcelleni condition indefinitelx 
had been instalkd. The working over and 
organizing of the enormous arrears ot material 
from the exi)edil ions had l)cen started. And last 
but not least, since expansioti through the pur- 
chase of zoological specimens had ikjxv been 
ent irely excludeii, the mu.seum obtained a number 
of loyal collaltorators in the outtT districts. 

I'.arlx’ in 1984, there xvas considerable interest 
xvhen (he museum succeeded in obt .lining a 
beautiful spia imen of an old male jaxanese rhi- 
ncK'cros (Rhinoceros sundaicus). 'I'he fate of this 
solitarx' male, a strax from his original territorx’, 
ha<l Iteen sealed before it was decided to save him 
for science. Sooner or later the animal xvould have 
fallen into the hands of poachers. After a four- 
day hunt, the leviathan (xvhich appeared to 
weigh no less than 2280 kg.!) came within range. 
A path 2.i meters broad had to be opened 
before the hide and complete skeleton could be 
carried out of the thick forest; and it goes xvith- 
out saying that there were still greater difficulties 
to be encountered before the animal xv:as safely 
delivered at Buitenzorg. The original weight of 
the raw hide had to be reduced, by dermato- 
plastic work, from 600 to 45 kg. As is known, 
the “badak” is threatened with extermination 
even within the Oedjoengkoelon reservation in 
West Java, although the most drastic measures 
have been taken to assure the survival of the few 
remaining specimens. Very little is known of 
the occurrence of this species in Sumatra. For 
(hat reason, (he e.xtant mounted specimen, in the 
Buitenzorg Museum is a xery xalualde posses- 
sion, because it will very jirobably remain the 
only full-grown male of R. sundaicus to be seen 
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in an easily accessible place. DelaiKs concerning 
this animal have since been made known ^ in 
many domestic and foreign iniblications. 

In I9d5 the museum lost Mr. Hoogkkwkkf 
who, fora few years, had been second taxidermist 
at our institution. Beautiful bird groups were 
arranged under his guidance. Moreover, Iloo- 
CEKVVHRF had helped surmount a nimd)er of 
dillicullics in this ].)eriod of the museum’s exist- 
ence. d'wo >ears later, he went to North .Suma- 
tra as zoologist with the I.eiiser h^xpedit ion. 
There, assisted by two native preparalors, he 
gathered specimens of Idrds for the museum. 
This collection was the most interesting and the 
richest in species ever brought together in 
Sumatra. 

With this we have almost finished our histori- 
cal review. The resignation of Dr. I )ammi!;kma\ 
as director of 's Lands Flanlentuin in FebriJar\- 

1939 made it possible to engage again a second 
zoologist ; at the satne time it concluded a seven- 
year period in which ’s Lands Plantentuin and 
the ^lusoum had been under the leadership of a 
single [lerson. In 1937 A. C. \'. va.n BiatMia. 
was a[)pointcd zoologist; and at the beginning of 

1940 Al. A. LiI'FTinck, an entomologist with the 
museum, became the director. 

The outbreak of the World War prevented the 
appointment of an entomologist, for whom then' 
is a ('onstantL' growing need; ne\ertheless, it is 
expected that this ixisition ma\' be Idled in the 
near future. In the middle of 1910, Dr. 11. j. \’os 
was appointed hydrobiologist to the zoological 
laboratory, wliich was once more actit e. 

The activities of the museum [)ro[)er “make 
orderly progress,” as the amusing ofhcial expres- 
sion says, thanks to the tuuseum’s two-year de- 
tailing ol Dr. L. J. To.xoi’iii's to work o\er the 
unipue Lcpidopicra collection which he had made 
during the latest Archbold New (iuinea ILxpedi- 

* See e.ii. K. J. Ai’i’iii.MAN tSc P. F. Kkanck, Rliinoceros 
sundaieus in West Java (De Trop. Natinir 2.t. ty,'i4, pp. 
73-79, fiK. 1-2). 


lion; further, through the addition of J. Oi.thof 
as curator ol the (livision of entomology; and 
finally through the replacement of the former 
faxidcrmi.st by A. dr VA)S, to whose care the 
modernizing ol the public museum has been 
committed. 

This jul)ilee olfers a welcome o[)port unity to 
devote a few words to the future of the Zoological 
Museum. If this in.stitut ion is filtingh- to accom- 
plish its ln.sk, the following needs, although in 
part rather co.stly, must shorth be met. 

/. 1 he establishment of a modern museum 
lor systematic zoology, in which building the 
e.xceedingly valuablestiidy-collectionscan be kept 
in a comstantly dr\' atmosphere, acce.ssible for 
e.xamination, arranged in systematic order, and 
availalde for consultation without special elTort. 

The establishment of a zoological labora- 
tory olfering ojiporl imit>’ for the study of such 
imi)ortant bramdies ol zoology as Indroltiologv, 
evolutionary mechanics, mode of living, and 
ecologA' of animals in which especi.ally the spccilic 
lr()i)ic<d side of the (mtblems is illustrated. 

.J. The substitution, for the existing show 
rooms with their old-fashioned and altsolutely 
unsuitable illumination, of a modern public 
museum building with built-in mural dioramas 
indirect 1\’ lighted from tdtove; incidentally, it 
might be mentioned here that the already I'xtant 
biological groitps (vertebrata) have been adapted 
without miK'h difliculty to this new setting. 
Furthermore there is the exhibit of community 
lile: groups of specific tro[)ical animals in their 
natural surroundings the fauna of the lie.ich, 
the ricc-lield, the coral reef, the m;mgro\’e, etc. 

These are the ways in which the onl>’ e.stab- 
lished zoological itistitution in the Netherlands 
Indies can show' itself worllu’ of a itlace. It has 
a l)eauliful and \ersatilc task: on the one h;ind, 
it is to form an “arsenal of zoolog\’” in bclndf of 
|)riu'lical i)eo[)le and si'ientists; and, on the other, 
it is to give instruction about the animal world of 
the Indies, in its widest sense, to the luiropean and 
Iiulonesian population of the Netherlands Indies. 


XOTIiS JAVANAIStiS 


par 

Jean M assart (186.5 1925), Dr. on incd. td on soi. ntil.,* 

Jen Direclcur de I' IitsiUul liolanapie Leo Krrera. el rrofessenr de fiolanuine, 
IJiiiversite Libre, liriuelles. 


De tons Ics jardins bot.iniques du globe, 
ci‘lui-ci cst sans contredit le j)lus beau. Couche 
au pied des volcans dont les hautes cimes con- 
densent les vapeiirs atmospheriijues et les font 
journellement retomber en pluies fecondantes, 
Buitetizoig occupe une situation privilegiee dont 
le gouvernenient de Tlnsulindea tire le plus heu- 
reux jiarti. 

Lor.squ’en 1815, les colonies de Tarchipel 
Indien, gouvernees pendant quelqucs annees 
l)ar les Anglais, furent de nouveau cedees aux 
Ilollandais, le premier soin de ceux-ci fut de 
cr^er A Huitenzorg un grand j'ardin botaniciiie 
destine aux Etudes .scientifiques et aux e.ssius 
d’acclimatation des plantes utiles. Depuis 


* R6iiTiprim6 de la Revue de I'VniversiU de Hruxelles 1:53 
(1895/96). 


(iuatre-\ ingts annees, Tinstitution de Huitenzorg 
('s Lands Plantentuin) n’a cesse de se develop- 
per, et aujourd’hui, grace surtout aux elforts 
perseverants de M. le D'" M. I rrou, qui en est 
directeur (h'puis 1880, il est devenu un etablisse- 
ment sans p.ireil. ( ertes, il y a bieii d'. nitres 
J.irdins dt' premier ordre, et il f.iut tout d’abord 
citercelui di* Kew. Le budget des deux ct.iblisse- 
ments est a pen pres le meme: un demi-million de 
francs. Mais tandis (pie les Kiwv Garchms 
doi\ent cons.icrer une forte portion de cettc 
somme a (uitretenir un grand jardin d'agrenu'iit 
et des .senes luxueuses, 's L.inds Plantmituin, au 
contrairc, emploie la totalite de son budget a 
line de.stinatioii scientifi(pie. Di.sons tout de 
suite que cette cnorme somme annuelle n’est pas 
donnee en entier par le gouvernement de Tlnsu- 
linde. Une part importante est versee par les 
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plaiiteurs tie Java ('t tie Sumatra; comjMvnant 
quc pour sc^iUonir /a luttc econoinUiuc contrr Ics 
producteurs tics autres colouics, ils tloiveiij 
s’inspirer du proj^res scientifique, ils se sont eii- 
tendus pour fairc batir dans le jardin de Huiten- 
zor^ des lahoratoirca specialernent outillcs on 
vue de reelu'rehes d’interet pratique: maladies 
du riz, tie la canne a sucre, du tabac, du cafeier, 
etc. Quoiqu’ils ne soient installes quc depuis pen 
fie temps, ces laboratoirt's out deja donnc des re- 
sultats remarquables, notamment pour letudedu 
tabac. La ilecouverte d’lm procetle pour com- 
battre une maladic qui ravage les cultures d(‘ tabac 
^ Deli (Sumatra) a valu au hotaiiiste charge de 
ces etudes, une gratification de soixante mille 
francs. Inutile d'ajouter que si les planteurs ac- 
cordent tie stunblables primes, c’est que la de- 
couvt'rte de ce moyen represente pour eiix un 
profit de plusieurs millions. 

's Lands Plantentuin se compose du jardin 
botanique proprement dit, situe a Buitenzorg, 
du jardin d'essai de Tjikeumeuh et tin jardin de 
Tjiliodas sur le volcan Gedeli. 

Le jardin tie Huittaizorg, qui a une superficie de 
58 hectares (ct'lui de Bruxelles est grand de 5 
hectares), est consiicre exclusivement a la science 
botanique. Ici sc trouvent reunies les admirables 
collections de plantes provenant de toutes les 
contrees equatoriales de la terre. Le l>otaniste 
eiiropeen, fraichement arrive dans cet etlcn, 
reste pendant les premiers jours stupefie, con- 
fontlu, en jiresence trune jiareille accumulation 
de richesses. Cost peu A peu seulement que les 
idet*s rt'tleviennent claires et tju<“ I’esiirit reussit 
a se debrouiller au milieu de cettt* fe<‘rie. Mais 
alors, quel enthousiasme! (diatiut* promenatle 
dans le jardin procure de nouvtdles t'xtast's, t't le 
Ixitaniste revient au laboratoire avec une pleine 
brassee de ces vegetaux extraordinaires qu’on 
ne connait <‘n Europe que par les livres, ou dont 
on ne voit dans les serres que des echantillons si 
malingres, si delicats, qu’on ose a peine respirer 
devant eux. Ici, nous h‘S voyons vit re, nous les 
etudions a I’aise, nous les .soumettons a I’t'xperi- 
mentation, car le laboratoin: est tout proche, 
large et spacieux, non une petite chambre 
etriejuee avec un outillage rudimeiitaire, comme 
il en existe dans d’a litres jardins cquatoriaux, 
mais une salle de travail installee tout comme un 
institut botanique d’Europe, dans latjuelle 
aucun p<-rf(‘ctionnement ne fait <lefaut, ou Ton 
a tout a sa disposition: I'eau, le gaz, la ft)rce 
motrice, les instruments, les livres <‘t, tni<‘ux <|ij(‘ 
cela, I’aide et h^s con.seils tlu directeur et des 
chefs de service. M. 'fRi-.ru n’a rien neglige 
pour mettre retablis.sement au premier rang. 
La ville de Buitenzorg n’ayant pas le gaz, le 
directeur a fait construire deux usines, I’utie 
pour les laboratoires de Buitenzorg, I’autre pour 
ceux tie Tjikeumeuh. II a installe tin labo- 
ratoire de chimie pharniacologitiiie pour I’ctude 
ties ncmlireusts drogues (}Ue fournit java, 
“nil- d( s Poisons. ’’ II a ameiiage p(nir les 
visiteiirs etrangers un grand atelier de pho- 
tograjihie, II a reuni une bililiotheijue extreme- 
ment riche, des herbiers, des collections de tous 
genres . . . 

Mais la place mamiuait a Buitenzorg pour 
faire en grand les essais tie culture coloniale. En 
1875 fut cree a Tjikeumeuh, a (juatn* kilometr(‘s 
de I’etablissement principal de Buitenzorg, un 
jardin d’essai de 72 hectares, dans lequel on 
s'occupe uniqiiement <les especes utiles. A 
Buitenzorg, la .science botani(|U»-; h rjikeumeuh. 


les applications. 11 ne faudrait pas croire jwur- 
tant qu’on sc contente (I'introduirc les plantes. 
fie les acclimafer, de definir em[)irjquemen( 
quelles sont les meilh-ures conditions de culture. 
Ici egalement nous trouvons des laboratoires 
techniques ou Ton analy.se les produits pour intli- 
([uer aux planteurs (pielles sont les varietes h 
plus recommandaldes; tics chimistes e.ssayent tie 
nouvelles rnethodes d’extraction; ils comparent 
les produits de toutes les es[)eces qui fournissent 
du caout-chouc, tie la gutta-percha, de I’intiigo, 
etc.; ils recherchent ties procedes pour perfi'c- 
lionner la pre|)aration du the, du cafe, de la 
vanille ... On con^oit que les cultures industri- 
elles tiennent une large place, neanmoins elles 
n’ont pas fait oublier que le riz est le fond de la 
nourriture ties vingt-cimi millions d’habitants 
qui se prt'sst'iit a Java,* (U Ton a soin dt' faire 
voir aux Malais de rizieres dans lesquelles une 
culture mieux comprist* donne une recolte de 
beaucotip superieure k celle qu’on obtient par 
les anciens procedes. 

ICnfin, s’ Lands Plantentuin possede encore a 
I’jibodas, sur le versant N.-E. tin volcan Oedeh, 
a une altitude d’environ 1400 metres, un jardin 
<le 31 hectares dans lequel on cultive les vegetaux 
qui ne sup[)ortent pas le climat de Buitenzorg 
et de d'jikeunieuh (a I’altitude de 325 m.), C.'e 
jardin a ete cree lt)rs dt' I’introduction dt's .irbres 
A quintiuina. Deja It' grand chimistt.' LiKBit, 
avait tiit tpit' la fat, on brutale tlt)nt on exploitait 
le t|uinquina en Ameritiue anieiu'rait prompte- 
ment la tlestruction tie ces especes. .Si la predic- 
tion s’etait realisee, le mal eilt etc irreparable, 
car la quinine ne pent etre remjilncee par aucun 
autre metlicament. Heiireu.sement qu’en 1855, 
'I'kysmann, alors chef tlu Jardin de Buitenzorg, 
planta a 'rjibodas les tjuelques echantillons tie 
Cinefuma qu'il avail pu st' |)rocurt'r a grantls frais, 
Les plantes prospererent, dt' nouvt'lles varietes 
plus riches furt'nt importees, et maintenant les 
volcans tie Java sont garnis tl’une ceinture 
tie plantations tlu precieux felirifuge.^ Du 
jartlin de 'I'jibodas dependent environ 300 
hectares tic foret vierge. M. 'fKF.en a etabli ici 
un laboratoire, unitjue en sttn genrt', tlans lequel 
le botanistt', apres unt* Itjugut* excursion A 
travel's la foret encombree de liaiies et fl’epi- 
phytes, i)t'Ut tout a son aist* examiner au miert)- 
scope It'S mervt'illes qu’il a recoltees. 


I*^st-il necessaire d’ajouter maintenant tju’un 
institut qui dispose tit: ressources si variees — 
jardin botanique, jartlins d’es.sai, foret vit'rge, 
laboratoirt's tie botanique, tie pathologic 
vegetale, tie chimie pharmacologique, tie chimie 
agricole, atelit'r tie pht)tt)gra[)hie, bibliotheque, 
herbiers, etc. —a reiuiu dt'S services incom- 
|)aral)les a la science et a la praliqiie? Les An- 
nalrs du Jardin botanique de Buitenzorg (a 
Leifle, chez E.-J. Brill) font paraitre sans ces.se 
de remarquables memt)irt's scientifiques et con- 
stituent a rheure actuelle Tune des principalcs 
pu!4it;al ions bolani.ques. Les Mcdedeelin^en nit 
’s Lands Plantentuin (a Balavia, chez (L KolfT 
en C") ainsi tjue les Verslafien van 's Lands Plan- 
tentuin (ibitlem), s’occupent plus spetialemeiU 

• II y a lyo habitants par kiloim'ln- earn'; la dL-nsitf? de la 
populatinn est done plus grande (iii’en An^lelcrrc <ni cn 
France, peine inff-rieurc £l cclle de la HclHique. 

* (irficc aux cultures dc Java et A relics (le Ceylan, faites 
avec des plants de Java, le prix de la quinine est tonihe au 
dixi^tne de celiii auipiel elle se vendait a Tcpofiue od toutes 
lours C'corces venaient de I’Ainf'rifiue. 



M assart: Notes Javanaises 




(Ics applications praliques et tic la llore forest icre. 

Au point do vuv drs cidturrs ro/o/iia/(\s, on nc 
pent evideinment pas exi^er qii’un jardin intro- 
duise rej^ulicTcment cliaque annee I’liiie ou 
Tautre espece iiiiportante. Lcs cssais doivent. se 
poursuivre avec lenteur et pcrsistance, et soux'ent 
ies resultats ne deviennent appreciahles qii’apres 
de longues annees: alors seiileinent, le succes 
eclate aux yeux de tons. Ainsi, que scaait de- 
venue I’exploitation eeononii<jue d(“ Java, si le 
jardin de Buiteiizorg n’avait i)as indieiue le 
iii()\en de reinplaecr p;ir le I'ojfrn Hbcrirn Ies 
eafeteries devastees par un champignon parasite, 
('hacun, a java, sentait neltenient qu(‘ la mine 
ne pouvait etre evitee que par rintroduction du 
(offta libcrKd, et Ies part iculiers s’emi)resseren( 
de faire venir des graiiK'S. Peine inutihq res 
graines jjerdaient pendant le xoyagf leiir laeulte 
gerrninativ'e. L'etal)lissenient sri<'n(ifique de 
Buitenzorg etait seul en etat d’operer rintroduc- 
tion de jeunes plantes, et apres (|iu‘lques essais 
infructueux, on reussit eiifin a fain' vivre de 
jeunes exeniplaires (pji donnerent <les Heurs el 
des fruits. Pcs cafoteri(‘s d(‘ Tile soul (!<• nouveau 
(Ml plein rapport, grace aux graiius de Coffea 
liherica obtenues a 'rjikcumeijh, et (|ui, deptiis 
1878, sent distribuees aux iilanteiirs. 

Nous avons signale plus liaut I’immense 
s(*rvire qui a etc rendu a riiunianite par la culture 
(‘t I’exploitation nietliodiques des arbres a quin- 
quina. Actuellenierit se post* une question du 
nieme genre. I.a gutta-percha est ab.solunient 
indispi'iisable a la conb'Ction des cril)l(‘S s<.)us- 
niarins. Or, I’arbre ([ui fournit Ies UK'illeurs 
|)roduits (Is'did/nlrd (iuttd ou PdUiqitiuw Guttd) 
n'exi.stait riiu* dans la seuh* ile de .Singapore, <‘t 
rexploitation a ete faite a\'ec une telle aitn-te 
(pie les derniers exeniplaires .sont tonibes sous la 
hache. Par bonheur, h* jardin de Buitt*nzorg 
posst'dait deux indixidus de ('ettt* espf'Ce dispa rue, 
et mainteiiant les graines de ces deux sur\ i\ants 
sont envoyees au loin et .serxent a cret'r de 
nouvelh's jilantations. 

Oes quelf|Ues indications sufliront a lain* res- 
sortir le lAle preponderant que joue ’s Lands 
Plantentuin ax'ec st'S nioyens d’action si noin- 
breux et si varies. L’irdluence de cet etablisse- 
nient sur les destiiu'-es de I'lnsulinde a t'te des plus 
profondes. N’oublions pas qiu* non seuleiiient 
java produit de quoi nourrir son enornie po|)u- 
lation - plus den.se ({ue dans la plupart d(‘S pays 
eiiropeens, qui sont loin de si* suflire, mais 
qu'en outre, elle exporte chatpie anma*, |)our des 
ceiitaines de millions de fraiK'.s, du sucre, du cafe, 
du the, du quinquina, du riz, des denr(i‘es de 
toutes .sortes. 

Knfin, chose encon* plus imjJtrrtante pour nous 
autres, botanistes d’lvurope, (cs admiraldes jar- 
dins et ces laboratoires si bien in.stalles sont mis 
gratuitement ft not re disjio.sition. IMus de 
quarante saxMiits ont deja profile de ci'tte oftre 
genereiise pendant ces dix dernieres annees, 
Plusieurs gouv(>rnemenls d’luirope et d’Amerifpie 
envoient regulierement des botaiii.stes a jawa, 
ahn qu’ils jiuissent s'initier la-bas la culture des 
plantes econorniques et etudier sur place I’exu- 
biirante vegetation equatoriale. Buitenzorg 
n'est-il pas pour la botanirpie, comme le disait 
M. WiKSNKR, leminent professeiir de N'ienne, 
ce (pu* la (irtVe e.st pour I’archeologie et I’ltalie 
pour Part? Et {lour prendre un autre exeniple, la 
idupart des Ivtats europeens n’envoieiit-ils pas 
chaque annee des zoologist es a la station mari- 
time de Naples? 


* « * 

/a* c/juiaf de ifnitenzurg est d’unc donccnr et 
d’une consfaiK'e e.\('e[)tionnelles; oli.serx'er le 
temps qii’il fait un seui jour, e'est connaitre le 
climal (le toute I'annee. L'aliondance des pluies 
et la regularitr^* de la teinpc'rature, oscillant autour 
de 2.5°, x'oila ('e qui caract(‘rise ce climat en- 
chanteur. 

La (piantite annuelle de |)luie est d’environ 
4"S70I) (elle est a Bruxelles de ()"‘,73). Bendant 
le mois l(‘ plus huniide (janvii'i) il tombe O'", 47.^ 
d’eaii; pendant le mois le plus sec (aoCit), 0’",2.S7, 
On le voit, il n’y a pas iei de saison sf'che. Bien 
|;lus, il n’y a pas de saison du tout. Les jours se 
suix'ent (‘t .se ressembleiit: les matinees .sent 
toutes ('‘galernent chaudes, et chaque aprfs-diner 
une violente averse rafrakhit I'atmosplEre. 
Lors(pie trois journ(S*s succ(“ssives .se passent 
s.ins iduie, tout le monde se [daint de I’intolerable 
chah'iir (le thermoni('tre ne marque pourtant que 
29 ou 30 !). Ouant a des ju^rioch’S de secheresse 
de hiiit jours, ellessont tout a fail except ionnelles 
et consi(l(!‘r(i'e,s avec raison comnu* mu* calamite 
publi(pie. II n'y a [)lus alors d(> tenq)s a perdre; 
on recourt en toute hate a (k's mesures ('aiergi(pies, 
et Ton xa en gramh* pom[)e baigiu'r un chat blanc 
dans la rix if-re xoisine.^ 

d'andis (ju(* la temperature moyenne de I’annee 
egale 25 ", celle du mois le plus chaud (septembre) 
(‘St de 25,5 ", et celle du mois le plus froid (fevrier), 
24,5°. L’oscillati(<n totale de la temj)crature 
|)en(lant toute uik' annee n’atteini, du reste, que 
9,2' ((‘litre 30,1° et 20,9'’). ('omparez ces temprV 
ratures de la zone M)i disant torride avec C(‘lles 
qu’on obserxc k Bruxelles d.ms la zone apjielec*, 
par ironi(‘, tenqx'rf'c*: la temp(''rature moyenne de 
I’annee ('quiv.iut a 10,3 "; celle du moisle plus froid 
(janvier), a 2,3'; celh* du mois le plus chaud 
(juillet), a 18,3°, .soil une difbVencc* moyenne de 
16', contre celle de 1" a Buitenzorg. l.es moy- 
crines (l(‘s lem|)(!‘ratures extremes sont 30,9° et 
10,7’, .soil une oscillation annuelk* (l(‘ 41,6', 
contre une oscillation de 9,2 ’ a Buitenzorg,'* 

Faut-il s'(?tonner (pK* dans un pareil paradis 
chacun ait Pair heureiix, bien jiortant et content 
de son sort! 

Ici, dans le p.iys du perp(i‘tuel ete, le soleil 
decrit dans h* ciel une tout autre (xntrse que 
chez nous. 11 se leve a P(‘St, a six heun'S du 
matin (la dilT(‘r(‘nc(' entre !(* jour le plus long et 
le jour l(‘ plus court n’est (pie d’un j^ieiit nomfire 
de minutes), monte tout droit dans le (del, et 
arrixe au zenith a midi. A ce moment, un objet 
xertical n’a plus d’ouibre; dejiuis le matin, ( clle-ci 
s’('‘tait progre.ssix ement raccourcie, .sans dcA ier ni 
a droite ni a gau('he. Des maintenant, elle s’.al- 
longe de nouveau a mesure (pie le soleil idonge 
directement vers Pouest . L’aurore et le cre|)us- 
cule sont sensiblemeni jilus courts que chez nous, 
mais n’atteignent pourtant pas ('ette brievetc'* 
excessixe dont parleni certains xoyageurs. 

* ('cue cfTt'inonie bizarre (jui a ptair objet de conjurer Ies 
inaiivais esprit.'!, est un reste des antiques croyances du 
peuple javanais. La religion artuclle — s'il est permis 
d’enipluyer ce ternie A propos d'un peuple (lui n'adorc (lue la 
nature — est un amaljjame tjanxiue des croyances anciennes 
et des diverscs religious ciui lui ont C-tt'* inqjosees dans le cours 
des sic'cles. Le bouddbisine a laissC* le cube channant des 
fleurs et des arbres, mais. en outre. Ies javanais snivent A la 
lettre les prescriptions du C'oran (pii dt'fendent I'lisaKC des 
liqueurs alcoolif|ues et de la vi.mde do luuc, ainsi que codes 
qui leur enjoiRnent la propret(' corporrlle. 

‘ Ia\s chiflfres relatifs A UuitenzorR .sont extraits de: 
G. llAHKRi.ANur, Fine hotani.sihe Trnpenreise (la*ip/,iK, 
1803). Ceux qui se rapportent A Bruxt'lles ni'oni 6(6 
otdiRcaniment fournis par M. J. \'IN< knt. ni6t(*oroloRiste 
A I’observatoire d'lJccle. 
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* * * 

Au inonient du rcvcil, vers cinq lu'ures et 
(leinie du matin, le eiel est encore completeinent 
obscur. II lait tres frais qiioique le therino- 
metro marciue 22 a 23'', et les j^ens qui sont de- 
hors a cette heure matinale sVnveloppeiit frileuse- 
rnent dans une eeharpe. Kn une dizaine de 
minute, on passe de la unit noirt* au jour eomplet, 
et (luand on sort de sa chaml)re pour aller de- 
ieuner. le soleil luit deja ^^aiment entre K's arbres. 

Une promenade de citui minutes a travers la 
\ille nous amene au jardin botanique. Les 
formats d(‘ Huitenzorg se nmdent, en meme 
temps que nous, a la besogne. I Is .sont reunis 
par groupes d’une vingtaine s<jus la conduite de 
cinq ou six gardieiis, chacun tenant a la main la 
longue ficelle qui rt'pre.sente la chaine. t'es con- 
damnes ne paraissent pas malheureux: bien 
loges, bien nouriis, vetus d’un leger eomplet 
gris (une (oute petite culotle, une ve.ste et un 
large chapeau-para.sol), ils causimt allegrement 
entre eux. L’administration les emploie a 
balayer les routes, a eiitrettmir le macadam, a 
arroser la voie carrossable. Ouand ils arrivenl 

I'endroit ou ils sont ceii.ses travaillrr, on roule 
s<jigneuscmient la fua'lle, chaque homme |)rend 
son balai ou son arrosoir et va aussitbt se re- 
poser jusqu'^ midi, sous I’o-il paternel des sur- 
veillants couches a Tombn*. Rien de surprenani 
done a ce que souvent, apres dix ou quinze an- 
nees de ces “travaux forces,'’ les prisonniers in- 
sistent pour n’etre pas renvoyes. 1 )’ailleurs ce ne 
sont generalenient pas des criminels bien dange- 
reux: les assassinats sont ties rares a Java, et la 
plupart de ces condamnes out commis de petits 
vols domestiiiues. 

Un regard jete autour de nous fait voir com- 
bien Buitenzorg differe d’uiie \ille d’Kurope. 
Les maisons tres spacieuses - mais composees 
d’un simple rez-de-chaussee avec un large* toit 
qui depasse de beaucoup le batimeni -sont 
cachees au milieu de grands jardins et isolees l(*s 
unes des alitres par les arbres et les fleurs. Barmi 
elles nous remarquons le local de la “Societeit,” 
oil se reunit K; beau monde de I’endroit pour 
ecouter I’orchestre de la garnison (jui, deux fois 
par s(‘maine, y donne un concert. 

\’oila I’ecole des fille.s. yu'il serait bon d’etre 
petite fille a Buitenzorg! La classe se fait les 
avant-midi .seulement - dans une vaste con- 
struction blanche qui s’eleve au milieu de {Par- 
terres de fleurs; portes et fenetres reslent tout 
le temps ouvertes. Les gamines, tout de blaiic 
vetues, se rendent en classe en sautillant et en 
bavardant. Ne sont-elles jamais distraites de 
leurs etudes par le iParfum des jasmins ou les 
fremissements des feuilles de palmiers que 
balance la brise ernbaumee!'' 

Une centaine de pas le long de la grand’route, 
et nous sommes au jardin botanique. De quelque 
cote que nous nous promenions, nous sommes 
certains de rencontrer des choses imprevues, 
nous nous arreterons extasies devant I’inepui- 
sable variete de la nature e(|Uatoriale, et au bout 
d’une heure nous aurons recoIt6 assez de raretes 
pour faire la richesse et la gloire d’un jardin 
botanique d’Lurope. J’etais ft Buitenzorg 
depuis plus d’un mois avant d’avoir pu arriver 
jusqu’a rextremite du jardin. Uhaciue matin je 
me mettais en route avec la ferine intention de 
me rendre jusqu’au bout sans m'arreter. Mais 
ces belles resolutions s’envolaient des les premi(;rs 
pas: tant de cho.scs nouvelles me retenaient dans 
des sentiers que j 'avals dejA parcourus si souvent 


. . . et finalement je leiitrais au laboratoire sans 
avoir attelnt I’inabordable nitima Thule. 

A cette heure matinale, ce jardin a un charme 
tout particulier. Pas un souffle de vent. Parini 
les innombrables especes d 'arbres qui font du 
jardin botanique iim* foret touffue, regne une 
delicieuse fraicheiir. Dans ratmosphere flotte 
une vapeur legere qui enveloj)|)e les objets d’une 
transparente gaze bleue. Kt le botaiiiste emer- 
veille promene son recueillement entre les or- 
chidees qui epanouissent leurs fleurs, .sous les 
hauces fougeres dont les fiaiilles plumeu.ses for- 
nu'ut line voute diaphane par-dessus li'S s(“ntiers. 

Regardons autour de nous, et admirons. Ad- 
rnirons les papillons aux mille nuances dont les 
ailes satinees frolent les aiguillons des rotans; 
brusquement ils se posent, et les l)rillantes 
couleurs qu’ils etalaii nt pendant leiir vol ca- 
pricieux sont a prc.sent si bien cachees, leur tcinte 
s’harmonise si completement avec celle des 
ecorces et des feuilles seches, quece .serait perdre 
son tenqis (jiie de les chercher. vSui\'ons des yeux 
li-s superbes liourdons violets a reflets irises (]ui 
volent lourdement de fli'ur en lleur, se chargent 
d<‘ leur |)ollen, et les fertilisent. Des lilH-liules 
rouges, vertes, ou brunes, j lanent aii-dessus des_ 
nenuphars roses et bleus. Les fourmis alfairees 
.se hatent de faire leur recolle (!<■ nectar et vont 
visiter les iiucerons et les cochenilles qu’clles 
(‘iitretiennent sur les feuilles; des fourmis-soldats 
.se firomenent nonchalamment et agitent leurs 
formidables machoires conime |)our diri* aux 
ouvrieres: “Ne craignez rien; nous faisons bonne 
garde.’’ 

II est dix heures. Nous .sommes deja trop 
longtemps restes au soleil. Mais avant de re- 
tourner au Laboratoire, demandons a I’nii ou 
I’autre jardinier indigeiu* les nonis des fruits et 
des plantes en germination tpie nous avons ramas- 
ses sous les arbres et dont nous ignorons la 
prov(‘nance precise. Pendant les |)remic‘rs 

temps d(* son sejour a Buitenzorg, le botaniste est 
compl(:^tement deroute {lar la fa(;on plus que 
fantaisiste dont les Malais prononcent les mots 
Latins, et il doit regulierement leur demander 
d’ccrire les noms. Kn effet, les sons u, eu, /, v, s, 
etc., maiKiuent a h'urs langues; ^ de plus, ils ne 
prononcent jamais deux consonni's (le suite au 
commencement ou a la fin d’une syllabe, et dc- 
placent fre(iueniment I’accent tonitpie. Uhez 
eux, F%(us devieiit Pikts, — IJvaria, Ipari 
Stephania, Selepania . . . 

Des (lu’on s’est familiarise avec cette pro- 
noiiciation, on a grand [ilaisir a consulter les 
jardiniers. Les chefs-ouvriers connaissent le 
nom latin et les noms vulgaires (malais et soen- 
danais) de toutes les {ilantes qui sont cultivees 
au jardin et de la plupart de celles ({ui croi.s.sent 
spontanernent aux environs, Ces Malais sont a 
tous {joints de vue des systi^'inatistes surprenants. 
Ils ont dans leurs langues des noms pour {jres({ue 
toutes les e.s{)eces, meme {jour celles qui ne pre- 
sentent aucune utilite. Ce n’est {Jas ('ux ({ui con- 

* Dans la rC-giun occidciUalc de piva (done Huitenzorg), 
on parlc soendanais; dans la rf-gion nioyenne, javanais; i 
I'e-xtremite orienlale, niadoerais. UuanL au inal iis, il n’est 
parle eoinine langue niaterncllc que par (lueltiues niilliers 
d’liabitants de la cole septenli ionale. Seuleiuent coniine 
tnutc radniinistration de Tile se fait en cette langue. e'est 
elle qui est enseignec dans les t'coles; tou.s les habitants 
quelque pen lettres, — et its sont tri^s tioinlm-ux, — s’en 
servent couraniinent. Le malais est d’ailleurs Tune des 
langues les [ilus importantes du globe, car elle sert au.x reia- 
tions coniinerciales des coles ue toute I'lndocbine, de 
rinsulinde, des Iltjs Philipjiines, de la Nouvelle-(iuinCie, de 
la Micron^sie et d’une grande partic de la l*olyn6sie. On la 
parle meme (_'eylan. 
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fondraicnt sous Ic noin <ic "flcurs (](* hcurro,” 
des renonculcs et dos potentillos. Lo rnoindrc 
coolie que vous prenez au coin do la rue pour 
porter Tapparcil photo^oaphique, pcaidant une 
herborisation, vous ravit et vous huniilie du 
ineiiie coup par la surete avec lafpielh' il dis- 
tingue des especes voisines, a poiix' dilTcnaites. 

Nous void au quarti('r des laboratoiros. Le 
voluinineux boiuiuet de plantes rares que nous 
avons cueilli pendant la promenade csl eparpille 
sur les tables. La iilupart des esjxVes sont 
remises au gargon de laboratoir(', un Jaxntiais 
soigneux et patient (pii les etal(‘ ('t li-s pn'sse 
entre des feiiilles de papier pour les swdier au 
soleil. D’autres sont conscTVees dans I'alcool el 
vont s’entass(‘r dans de grands iLicons. Knfin, il 
en est beaucoup (jui doivent etn* immedialement 
e^udiees. Mais avant de nous nu'ttre a I(‘s 
debitc'i* en coup(\s minces, jetons un r(‘gard sur 
ce que nous apportent C(‘S eidants, ranges en une 
longue fil(‘. Les j)lus j)etits sont nus; ceux qui 
sont un p(>u plus grands jxjrtent une espece d(' 
veste; C(‘ n’e.st que beaucoup plus lard (pie les 
gar(;ons y ajoiitent une culo(t(' et les idles une 
petite jup(\ Ils vi('nnent otfrir les animaux 
(lu’ils out captures: serpents et lezanls adroite- 
ment^ pris dans un lacet de band)ou, |)aj)illons 
l)resses dans un papier replie, coleopten's metal- 
liqiK's ('t monstrueuses araignees enfernus'S dans 
line bout(>ille d’uu Ton a (|uelque peiiu' a les faire 
sortir. I.a pliqiart (h‘ ces jeunes naluralistes ont 
deja fait clioix d’une specialite. 11 y a. par ex- 
(‘iiipli', une p(‘tite bile qui ne recueille (pii' des 
planaires arboricoles; d’autres, des gan;ons 
ceux-la, m’apport(‘nt surtout de brillanis hemi- 
pteres dont I’oileur nauseabondi' liejiasse lout ce 
qu’on jieut imagiiuT. A[)res mu' anqde distribu- 
tion d(‘ cents oil meme de jietites pieces d’argent, 
la troupe bistree me soufiaite le lionjour “tabeli 
toevv.in’' et s’eii va gambader dans le jardin a 
la recherche de nouvelles captures. 

I n mot encore sur le persomu l <lu jardin. Les 
ouvriers, all nombre d(' deux emits, sont tons d(‘s 
Malais. Dans les laboraloires, au musee, d 
riierbier, a la bibliothecpie e( dans les ati-liers de 
pholograiihie, les emplois inferieurs sont egale- 
nient tenus [lar des indigenes. Larmi eux, il taut 
mettle hors pair les des.siiiateurs. Leiirs <euvres 
out un fini, un .scrupuleiix soiici du detail el une 
elegance artistique que je n'ai jamais vii dejiasser 
en Ivuropi'. Ajoutons immedialement (jik' les 
Malais employes a Huitenzorg s’acquitteni tons 
fort bien de leur besogne. Pourrait-il en el re 
autrement de la part d’un iieupK- intelligent , 
<ioux (‘t industrieiix, qui lu* connait I'alcool que 
pcnir avoir vu des .soldats eiiropeens en etat 
d’ivresse? 

Deja midi. Il faut rentrer, mais le soleil est 
trop ardent pour man lier, h'aisons cliercher une 
yoiture, et pour dix cents nous serous cahotes 
jusque chez-nous. C'es voitures sont de petits 
dos i dos (les Malais ont contracte ce mot en 
“sado”), sur lesquels on m* suit quelle position 
garder pour eviter les courbatures. Oublions un 
instant notre supplice pour regarder au loin un 
volcan eteint, le Salak: ce matin la cime se 
profilait en bleu fonce sur un ciel pfile sans une 
tache; elle se couronne a present de gros linages. 
L’est borage qui se prepare. 

La voiture penetre dans le jardin de I’lidtel 
ft nous depose devant notre chambre. Dans la 
Veranda ipii precede celle-ci, le domestique a 
etale nos habits et nos chaussures. Precaution 
indispensable, car I’air est exci'ssivement huinide 


h Huitenzorg nialgre la haute temperature, et 
les yetemimts qui ne sont pas regulierement ex- 
poses a Pair .se recouvrent, en deux ou trois jours, 
d une abondante vegetation de moisissures. 

Ayant de nous mettre table, il ne sera jms 
inutile do nous laver d(“s pieds a la tete. La 
promenade de ce matin et le travail au laboratoire 
nous ont inondtLs de sueiir; les vetements de coton 
ou de toile qui etaient si blancs, si proprernent 
empeses au matin, se .sont lamentablement fripes, 
et nous fiTons chose sagi* mi les echangeant contre 
d(\s habits plus prescmtaliles. 

Le repas de midi s»* composi- in\ ariablement 
des deux menies plats, currie et bifteck.^ Le 
premier i-st du riz cuit aiKjuel viennent s’ajouter 
d abord une sauce jaune des plus complexes, 
puis du pouhU prepare de toutes les fai.ons irnag- 
inaliles, des tricadclles (de poulet), des poissons 
de nier et d’eau douce, des bananes cuites, des 
condiments jiris dans une vingtaine de plats, des 
legumes de loute sorte, etc., i-tc. On melange 
le tout de la(,on a en former une mixture homo- 
gene. (. e currie (ici on dit kart) constitue un 
excellent ()lat. < )n est un (imi desorieiite seiile- 
nient, les premiers jours, par la grande iiuantite 
lie iiinient et d’epices qui entrmit dans sa com- 
[losition. mais on s’y fait vite, 

Apres le ilejeiiner, la chaleur I'st jiresque des- 
agteable. Les nuagm (;ue nous avons \ u s’amon- 
ct'ler aulour du Salak ont iiiaintenant eiivahi 
tout le ciel. ( <‘st le moment de la sieste; |)rori- 
lons-en. hadevons les beaux haliits blancs (pie 
nous ax'ons mis tantot et etmidons-nous sur la 
ch.iise longue, ou mimix eiu'orc' sur h' lit. Au 
Itout d(' pen d'inst. lilts, on .se met a rever a des 
lleiirs grandes comiiK* des maisons et a des in- 
sectes dont I’odeur rmn’enserait un bieiif, i-t Ton 
est liimitdt prolondemmit endormi. Oomnie 
cett(‘ sieste est douce et reposante! On irait 
vivre sous l’('‘(pjateur rien (jui* pour pouvoir 
dormir ainsi au niiliim du jour, sans si* faire re- 
maiquer. I.orsipie, un pen <i\’ant trois heures, 
le ganpin vimit apporter le tlH^ les fatigues du 
matin sont complftement oubliees ('t Ton peut 
se rmiiettK' an travail. 

bai general, Toragi' a (Lq'a eclate en ce mo- 
ment. Ohoisis.sons un jour ou I’averse est plus 
tardive et rmidons-nous au jardin botaniqiie. 
I.<‘s rues si aninuavs ce matin, sont vides a present; 
chai un est retire chez soi. 11 fait un calme sur- 
prmi.int dont rimi en Luro|H“ ne pent donner une 
idee, l.es grandes palnies lui.sant(\s d(‘s cocotiers 
pendent immobiles dans Tatmosphere loiirde et 
chaude. Lar instants le soleil frappe les feuilles 
laquees des arbr('.s-a pain (pii se detachent alors 
a\ (‘c \ iolence sur le fond noir du ciel. A p('ine 
re.ste-t-il des tlmirs. Les nenuphars et les iponiiVs, 
si (H-latantes au matin, sont deja rcfermijes i‘t 
lletrit's; d’ailleur.s les jiajiillons et les bourdons 
ont egalement disparu. l^lr contre, les tleurs 
nocturnes ne tarderont pas a sV'panouir; nous 
verrons les lobes de leur immmi.se corolle se 
deplier i.iour laisser (lassm' les ('‘taniines et les 
.stigmates. Les papillons di* nuit peuvent venir: 
(piand ils derouleront leur trompe jusipi’au fond 
de la corolle, ils de|)oseront li' iiollen dont leurs 
ailes .se sont chargees ailleurs. 

Les premieres gouttes di* pluie. ('e.st le mo- 
ment di' jeter sur nos frais habits blancs le grand 
impermeable de caoutchouc, lui un clin d’o'il, 
les sentiers du jardin sont devenus des torrents 
ecumants. Le tonm-rre, repercute de volcan 

*Lc 8 Malais pronoiu i-nt hil^esetik, du liollandais lnrfsluk\ 
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volcan, gronde sans un instant dn repit et ac- 
conipagne de sa l)asse profondt* le crepitenient 
inetallique dc la pliiic' sur Its feuilles de palmier. 
Nous n’avons rien a craindre: les hauts coeotiers 
qui nous entourent nous protcgent eontre la 
foudre. ('ontinuons notre tour. Au surplus, il 
fait trop sombre et trop etouffant pour travailler 
au laboratoire. Qui os(‘rait entrepn'ndre de 
decrire la violence de ces averses equatoriales? 
Contentons-nous de dire que nous avons vu 
tomber A Huitenzorg, en deux lieures, o“‘, 14 de 
pluie, c’est-a-dire le einquiem»“ di^ la quantite 
totale qui tombe en une annee en lielgitpie. 

Soudain la [iluie cesse. Nous pouvons main- 
tenant eireuler sous les arlires, sans notre imper- 
meable; car si les arbres d’ici m* protegint pas 
eontre la pluie, au moins, des que le Ix'au temps 
est revenu, n’arrosent-ils plus le promeneiir. 

Au bout de eiiHi minutes, le ciel est redevenu 
bleu, ne gardant (pie tout juste assez de images 
pour nous donner tantdt un brillant coueher de 
soleil. Le calme est encore plus profond qu’avant 
I’orage. la' seal bruit qu’on per(;oive de loin en 
loin vieiit d’une eigale (pii aecordi' s,'i lyre. 

Kentrons eliez nous par 1<' Pekant jilan, une 
gorge esear|)ee liortlee de palmiers et de puis- 
santes gerbes de lianibou, au fond de laquelle 
la ri\'iere, si paisible ce matin, roule maintenant 
des Hots tunuiltueux. A droite du Salak, \v 
soleil S(* eouehe inajestiU'Useineut derriere un 
amoncellenient fantastiijue de gros nuages 
franges de teintes ehangeantes. Plus brillants 
encore, sont les jeux de couleurs (jui se succedent 
sans interruption dans les nuages [)oses sur 
riiorizon a gauche du Salak, entre eette montagne 
et la grande chaine de voleans a laquelle ap- 
partii'iiiU'nt le Gedeh et le Pangerango. 

Le soir tombe \ ite. Dcja nous ai)t'ree\ons de 
toutes parts de minuscules lumieres tremblo- 
tantes; les niarchands postes aux accote- 
inents de la rue out allume k'ur veilleuse a riiuile 
de coco. I Is vendent surtout <les fruits, des 
sucreries, des lirnonades. D’autres installent sur 
la voie j)ubliquc de petits restaurants portatifs, 
oil Ton consomme des patisseries faites a I’laiile 
dc coco, ou du riz cuit, gentirnent enveloppe 
dans une feuille de bananier. Les echoppes de 
fruits et de lirnonades se composent tout lini- 
ment de deux corbeilles en bainbou; la journee 
fmie, le proprietaire les attache aux extremites 
d’un bambou qu’il pose sur son epaule. Les 
restaurants se transportent de la meme fa(;on: 
Pun des bouts du bambou, le foyer tout allum6 
et la ca.^serole fumante; k I’autre, les produits de la 
fabrication. C'est un curieux spectacle, le soir, 
celui de ces petitescuisines balan(;antes qui sc pro- 
rnenent, lai.ssant derriere elles, dans ratmospherc 
calme et sereine, une trainee de funiee et une odeur 
d’huile de coco brOlee. Le javanais vit tres peu 
chez lui; toute la journee il est dehorti, mangeant le 
long du chemin: pour quatre ou cinq cents de 
riz, un verre de linionadc d’un cent, quel(|ues fruits, 
bananes, mangues ou ananas (ceiix-ci coOtent 
de deux a trois cents, suivant la grosseur); il ne 
lui en faut pas davantage. 

Nous voici rentres. A Java, les hotels jiortent 
presque tons des noms fram^ais; ceux de Huiten- 
zorg, jxir exenqile, s'appi-llent Hotel du Chemin de 
her, lldtel Belle- Vue, Hotel de I'Buropc. (i’est 
dans le premier que nous logeons. Au milieu se 
trouve la salle de reunion et la salle a manger, 
lout autour du batirnent central s’etend un 
jardin, et le long de trois de cotes de celui-d sont 
les chambres. Ces dernieres, qui sont toutes au 


rez-de-chaussee, il n’y a jamais d’etage aux 
maisons, ■ — s’ouvrent sur une veranda on chaque 
jiensionnaire possede une labh*, une chaise longue 
et^ deux faiiteuils. La charnbre elle-merne est 
tres grande et bien aerce; le lit est lui seul beau- 
coup plus spacieux que toute la cabine que 
j’oecupais a bord, quoiijue, en ma qualite de 
medecin, j’eiisse une cabine speciale. 

Nous ne resterons dans la charnbre que le 
temps d’dter nos vetenients empi'ses pour nous 
mettreen neglige: une chemise, un leger jiantalon, 
une veste lache et une iiaire de babouches 
chinoi.ses; voila tout I’aceoutrement. 11 est 
heureux que le costume soit aussi peu comidique, 
sinon la moitie de la journee serait emjiloyee A 
se dCshabiller et a se rhaliiller. Chacun vient 
maintenant s’asseoir a la veranda. On st* fait 
visite de I'lin a Tautri'. Quelles bomu's longues 
causeries nous avons faites ainsi le soir avec le 
camarade Hai.i.ikk, assistant au jardin bota- 
nH[Ue, et M. le professeur Pol LSiaX, de C'open- 
hague, qui occupaient des chambres voi.sines de 
la mieiine! 

Pendant que nous sonmu;s tranquillenieiit 
assis, dex isant de choses I't d’.uitres, les aiiiniaux 
nocturnes font leiir apparition. C’est d’abord le 
tjitjak, un niignon lezard qui court sur les mu- 
railles et eontre le [ilafond a la poursuite d’iri- 
sedes. Ceux-ci ne manqiieiit pas, et a certains 
soirs, on est presque avi-ugle par les males de 
loiinuis et de termites (pii vii'iment voltiger en 
nuees compactes autour dc la lanipe (une lampe 
“Beige” achetee dans un magasin de Huiten- 
zorg). Le tjitjak ne chome [las un instant; c’est 
nierveilh' de voir avi'C (luelle adresse il jiarcourt 
la muraille pour darder sa langue sur les insectes. 
Des chauvi's-souris volent sans bruit dans la 
galerie; chaque fois qu’elh'S passent (levant nous, 
elles font qiK'lques circuits autour de la lampe 
pour avoir leur part du butin. Dans le jardin, 
dex’aiit la veranda, li's rousettes (imnieiises 
chauves-souris frugivores) se transiiortent, tout 
aussi silencieusement, d’un arbre fruitier a 
I’autre. 

Souv('nt, mon proti^'ge le crapaud vient me 
faire visiti*; il se place contri' h' pied de ma table 
ct s’annonce jiar quelques coassements amicaux. 
Il me connait liien et sait (jue je le soigne comme 
un fils. A chaque insi'cte que je laisse tomber 
prC's de lui, le batracien se traine avec precaution 
vers la xactime et la regarde attentiveinent. Des 
qu’elle risque de n'lnui'r une patte ou um* aile, on 
entend un petit daqueiiient: le crapaud a lance 
sa langue sur la pi'tite liete. Il me jette alors un 
long regard de reconnaissance, — du moins, j’ai 
plaisir a croire que son leil exprirne de la grati- 
tude, — puis il se tord I ’abdomen et agite un 
orteil. Lors(jue je froisse les insectes entre les 
doigts de fa^on k les tuer completement, mon ami 
se dirige encore vers eux et les examine queUpie 
temps; mais (juand il constate qu’ils ne bougent 
pas, il fait le degoutii et s’en vd. CoimiK'nt (lone 
a-t-il appris a se defier des firoies mortes, ([ui 
sont |K‘Ut-etre en etat de decompo.sition ? Ce 
n’est eertes pas par le gofit ou par I’odorat qu’il 
a pu faire son education, car il avale goulument 
des insectes vivants que j’ai trempes un instant 
dans le jietrole. Quoi-qu il en soit, I’oloservation 
fait voir combien il est utile [lour les insectes de 
savoir faire le mort. Nous pouxains aussi nous 
rendre compte de la crainte salutaire qu’inspirent 
les ouvrieres de fourmis. Le crapaud mange 
yolontiers les males, iriais (juand c’est une ouvri- 
ere (jui passe i\ ciite de lui, il la considere un nio- 
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nu'Ht et la laissc tranquilK-mtait. vaqucr k scs 
alTaires. 

Un coup de clochc: on s’habillc pour le diner. 
C'ettc fois-ci, c’est plus serieux; il faut se deguiser 
en Europeen: chemise ainidonnee, col, cravatte, 
manchettes, veston noir, en un mot tout cet 
equipement ridicule et encombrant <ju’il serait si 
bon d'oublier. 

Ees convives reunis a table d’hote, devant un 
repas dont le menu est dresse en fran(;ais, ont un 
air jovial et bien portant qui fait plaisir a voir. 
{'ha(|ue pensionnaire est flarujue de son do- 
mestitpic malais (jui change les plats, verse a 
boire, met de la glace dans les verres, avance les 
condiments, etc. 

Apres le diiK'r nous faisons parfois une courte 
pronuaiade dans Huit('nzorg; on palaug<‘, il est 
vrai, dans une epaisse lajiie noire', mais les soirs 
de lime, le spe'Ctai le ne laisse pas d’etre' fort at- 
trayant. En genei'ral, pourtant, chacun rentre 
dans sa chambre'; e'ouvert a present d’une simple 
chemise' ele llatie'lle et el’un sare^ng (une sorte de 
iu|)e), on s’oe e'iipe a lire ou a e'erire', tanelis qu’au 
de'hors, au niilie'U de's lleurs e-t eie-s pabnie'rs, le's 
grillons e-t h's e igale.'s font un striele-nt eexicert. 
A cliaque he'iire, les veilleurs frappe'iil eh' toute's 
h'urs fe)re;e's sur une greesse cloche' eh' l)e)is et se 
rei)e.)iKh’nt d’un hameau a I’autre'. 

11 e'St le'm{)s ele se coucIut; e!'carte)ns legO'reme'nt 
h' niemstieiLiaire' epii e ntoure eaitieVe'ine'iit h' lit. 
Le's fe‘ne*tre.'S eiin eTte'S lais.se'nt entre-r h*s se'iite'urs 
de la niiit, pe'iidant que' nexis e|orme)ns e'U paix. 
De'iuain neaus re'e’e)imnencerons la me'nie' e xistene'e 
calme et he'ure'use', e'xe'mpte* eh' seeue'is et remplie 
de me-rve'ilh's. 

Dans ca l ejKiir viiiRe.r;; - 

An iri]ile' Kiilop flo ii"S petits eXieviiux javanais, nous 
roulons de' urand niatin veas le' Salak. 

Dans les ri/ie'aes ciui elalent jusiiu’a I’horizon lours te'r- 
rasso.s inonde'os, de's ft?innies vx’tues erun siinple* sarong, les 
piods dans I'oau, reiii(iue'n( les idaiUs ele riz e'''leve''S en p<'pi- 
niOre. Ailleuis nous les voyons occupees dans la veranda 
dc It'Ur e'oquclle inaison de bainbou, landis eiue les enfants, 
tout nus, prennerit leiirs ebats parn i les lleurs et les brillanls 
fcilillajies du jardinet, a la i)oursnite de-s pai)ill()ns. Dans 
tons les ruisseaux — - el ils sent noinbretix -- des lavan- 
diC're's batlotit les vetenienls de lour tainille sur les Kre)sses 
piorres arrondies epii, aux licures do crue, se detacbent eles 
vedcans voisins et rouleiu juseiu'id. Kn nie'res prudentes, 
elles surveillent les bandnns (pii font des sauts de earpe au 
plein milieu de la rivie'^re on, pi'leun(''le ceniches sur la berne, 
so trcsseni des e^ouronnes de lleurs. 

t'onune la population est elense! Les villages sueeedeiit 
aux villanes. tons blottis sous les arbres fruitiers, fearini les 
puissantes K’^'flies de bainbou dont les tines, seriees ii la 
base, jaillissent tout droit, eoinnie un boiuiuet de feu 
d'artiliee, iniis se penclieni et se reeourbent uraeieiisenient, 
bien haut dans Ic eiel, Kt le Ioiik de la route e’esl une 
profession ininterrompne de nens ipii se diriReni vers le 
'liassar Honor" (bazar de Huilenzorj;) jxmr y vendre des 
fruits et des lentimes. Au bainbou que est porte sur Lepaule 
sont attaeliees deux eorbeilles roiniilies de iiamplemou.sses, 
d ananas, tie manuues, tie sapotilles, de maiiRoustans, deces 
niille fruits sueenlcnts dont le noiii ineinc est ignoiC' en 
Eurojic. 

La carriole s’arrelc a .Soekamantri, a la base du Salak. 
La route eesse iei et nous Riavissons a pied les premieres 
Iientes rlu volean. Le sentier nous metre au travers des 
plantations de eateiers el de museadiers, puis parmi de 
bautes lierl'es, tontes laiisselanles eneore de I'averse d’bier. 

Devant nous s'oiivre la laiRe solution de eontinnitf' dans 
bupielle nous allons eiitrer. Idle a ete produite en 16'>9, lois 
<le la derniere enqition du .Salak.’ L'explotion eiit une telle 

’ Dn croyait le Salak eonqilf'ten'cnt eteinl deimis It'rs- 
Mais. dans ees derni^res atinees, .son activite s'est reveillee 
*■1 un erat^ie de hoiic s’est forme au milieu des plantations 
ipii revetent les ver.sants du volean. 


violence quo tout un pan dc la niontaKne fut lanrf dans les 
airset eparpillf au loin, erf'ant ainsi une immense dorliirtirc. 
Toute la pluie qui toinbe dans I'entonnoir, larj-e de plus dc 
deux kilometres, se deverse au dehors par cclte fente. Le 
Tjiapoes, ainsi se notnnie le torrent fpii roule au fond de la 
Rortie e.refc par le cataclysnie de 16^9, est ptesque ii sec 
pendant la majeure parlie de la jonrn6e; mais cliaque apres- 
midi il est Rtmtle par I’oraRe et fait alors ecouler en qnclciues 
lienres la masse liquide (lui se pif'cijiile dans le vaste enton- 
noir. 

Le lit du Tjiapoes est tellernent ohstnif- par les Rros blocs 
roules (pi’on ne pent pas soiiRcr a le siiivre. 1 lenreusement 
flu’on a creiis6 sur I'une des pentos de la RorRc une derivation 
destinee a alimenler des rizif^res situees en eonlre-bas. 
I’resque partout on pent cheminer sur la berRc du petit 
canal; ailleurs on n’a (pi’ii marcher dans le rnissclel memc. 

EnRaRcons-nous dans la RorRc. Des les premiers pas, 
nous nous arretons ebahis. ravis en extase devant le spec- 
tacle prodiRieu.\ (pu' nous offre la forel vierRC. La fnrf*t 
vierRc! Soiircz done il loutes les emotions ipie ce senl mot 
tail naitre dans leco ur d'un botaniste. Et la realite e.st in- 
comirarablemenl plus belle que lout t:r (juc iieut revet' 
rinuiRination la plus fertile. 

Nos laiiRues euro[ieennes sont impuissantes a exprimer 
cet enchevetrement. Elies ne coirtiennent en cffcl (pie les 
mots (pii se rapporteiit aux elioses d'l'airoiie; et. comparf-es 
au moindre taillis des r('uions (i-qiiatoriales. les foiets eiiroi)(> 
ennes les pins tonffnes paraissent vides et nues. far (pie 1 
lirodiRC nos laiiRues contiendraient-elles les mots (pii cor- 
respondent a un pareil fouillis.’’ Au lieu de nos t rones nus, 
dresses cole a ct'Pe snr un sol qui porte a peine (luehpies 
mis(}rables lierbes. nous nous irouvons devant un int'xirica- 
ble iH-lc im'le de ve'-Rritaux. renqilissant tout I'espace qui est 
eompiis sous la eime des at fin's. Has de vides ici, Comnie 
dans le sons-bois des fon'ls d'luirotie. T.a terre, on ne la 
voit lias, couverte (pi’elleesl d'un epais mtintcau (riierbes de 
mille esp(Ves. Les ironcs des arbres disparaissent derrit're 
les lianes et les iilantes epiphytes. .A quelle hauteur se 
dresse la muraille de roclier. au pied de hupielle Rlisse le 
Miisseau (pie nous snivonsi’ Impo.ssihle d’en rien dire; le 
rideaii de feiiillaRe est tellenient dense (pie le rcRutd porte tl 
peine il deux ou irois ii ('•trt's. Des arfires dc loiPe sorte .sont 
aceroclu's a la paroi de pierre. i’armi leiirs racines. les 
mousses forment d’epais eoussinets. Des fouRt're.s tines et 
transparentes rt'couvrent les mousses d'line IcRcre Raze 
verte. D’antres foitneres laissent Rracieusement retomber 
des feiiilles pales, loiiRiies de plnsieurs metres. DemiRiionnes 
orchidees, i>i(p;ecs dans les pelotes de mousse, nous font 
adtidrct leurs fenilles satinfes. veir.6cs de (]('licats lilets d’or 
et d’arReiit. Qtie sont les lleurs a cote de pareils joyanx! 
Mais a peine eette exelamalion notis a-t elle 6chapp^- que 
nous nous emerveillons devant de splendides lleurs roiiRcs 
qui eclatent sur une bane cramponnee an rocher. Tout 
contre la base de la muraille, dc minuscules iilatUes luisenl 
dansroinhre; leurs C('llules, en forme de lentille, concentrent 
les faihles rayons lumineux (pti liltrent jus(pi’a elles. 

Sons nous, les ('-houlis dont nous suivons la crete. portent 
la mci-me vf'cetation tollemenl exuberanfe. I’ar places, une 
(xdaireie cref'c par la chute d'un tirbre nous permel de voir 
I'auire versani de la RotRC. La [laroi est il pic, comme de 
not re c(')ie. el la roche ne s'apereoit nulle part, pas pins 
(pt’ici. Des arbres sont inslalles sur toute la hauteur de la 
muraille. Desliatu's, venues on ne sail d’oii, Rrimpent dans 
les ein.es des arhre.s, les enlacent en tons sens, fileiU d'une 
masse de fenillaRc ii I'aiPre. et tinalement s’epanclient en 
loTiRs festons, comme en un ruisst'llcment de lleurs. 

I’AiPAN*. arme de son Rrand coutcau de junRles. nous 
ouvre penihlement un sentier. 11 est suive de pi('s iiar mon 
caiiiarade 1 Iai.i.ikr, qni a exph'te iH-ndanl huit mois les forets 
de Borneo, et est qiiebpie peu blast* sur les beaut es de la 
foret vierRe. yuant fl moi. je traine Reneraloment bien loin 
en aniere, perdu dans la contemplation d'une fonRi''re 
arboiescente dont I'eleRant parasol de fenilles plumcnscs 
vibre sous les honftees de vent (pie mms envoie le craK're, 
ou devant un coin dc foret oil les lianes, les (iiiiphytes, les 
oichid6es. les Rtandes leiiiUes C(>lorees des herln's, les lleurs 
de toutes nuances forment un decor de feoiie. .Alors j'lqi- 
pelle aiiines de looi le coolie (pii porte HappaK il photo- 
Rraiiliique. Ilelas! lors(pie je developpai les iiUupies a 

*I’Afi)AN est nn jardinier de HniienzoiR (pii, deimis de 
loiiRues anmi'es, aecomitaRiie dans leurs exeur.'-ions les vi- 
.sitenrs etranRcrs du jamin. 11 sail ties bien tout ce (pii 
interes.s(' les botanistrs et. pendant les lierborisations, 
aueuiie plaiite remarquable ne lui ediappe. 
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Buitcnzorti, je cotistatai ii nion grand ilcsfstioir (lu'a peiru* 
line ou deux, faites dans des clairieres, valaient la jieine 
dTtre conserveos. Les aiitres ne inontraient riu'un fouillis 
ronfus ct inexplicable de I'enilles et de tiges. Plus lard, 
[icndant un scjour de ciini seinaines (|ue j’ai fait dans la 
foret vierge dc Tjihodas, j'ai pu me rcndre conipte de 
1 exlronie difficulte que ptV'seiite la photographic dans la 
foret tiiiuatoriale. La luniiere csl si faible (|ue les jilaques 
instantanees dcavent etre exposi'es de huit a douze seeondes. 
Encore la iihotograpliie n'est-elle possible ipie dans les 
clairieres; cl apres une longue suite d'insucces, on n’essaye 
plus dc laire tenir stir une plaipie de (piehiues centimetres la 
profonde ioret vieige, avec son inlinite di* jdans. 

Nous anivons a une i)elite terrasse. lei les arbres sont 
Iilushauisel le bois devient plus dense i-ncore. 1 Iai.i.ii-k tire 
d un etui un instrument (in on ne s attendrait i)as a vtiir 
entre les mains d'un botanisle; des jumelles. 11 explore 
<it teiuiveiuent la ciiiie des arl'ri's. i)out cliercher d <iu vi- 
ennetu les fleuts repandties sur le sol. II les decouvre enfin 
sur un arbre fixe dans ta i)aidi de rocber. .\ide de PaIoan et 
du coolie, il se met a gtimper jusipi’a dies. 

Pendant (pie je reste .seiil, je conlemide la foret (pii 
m'eiUoure. (Juelle variete i)attid ces arbies! II n’y en a pas 
deux qui sc ressemldcnt, el malgie cela, letirs limites sont 
i ndislinctes. t est conina* si ruu passtdt i)ar des gradations 
insensibles d’une cime a I'autie. Les arbies out perdu letir 
persounalite; il n'y a plus d individus; d n y a (lu'une fon:-! 
indivise doiit ciunpie aibre semlile un oigatie . . . et les 
lianes fMablis.sent d'lnnoinbiables conne.xions entre ces 
olgaties. Klles s elaiiccnt dans loutes les diri'ctions. s'amar- 
rent a une gtosse branche. retombent jiar teiic. montent 
vers de n(,>uveaux suirports, siisiiemh'nt d'un arlire a Pauire 
des guirlandes de verdure et de lleurs, glisseiit encote une 
fois dans Plieibe, regiimpeiu jus(pie tout en liaut pour pas.ser 
sur d'aut res (iii.es. el. lendues com me (les cables on iiendant 
mollemeni en longues franges lleuries, rdient 1 ensemble des 
atbies (“n un lout continu. Des fougt-res, des orchidi^es, 
mille et une plantes met veilleuses (Uit ('-In domicile sur les 
grands vt'-getaux. installees sur les plus minces brindilles 
aussi bieii ipie sui les Ironcs. dies couil. lent lout Pespace (pii 
restail libre entre les arbres. 

La hme iiour Pexistence est iri idus .'que (pie i)arlout ail- 
leurs. Nombre d'especes ont du (|uiller le .sol, ou dies se 
trouvaienl en conllit avec trop de comijc'-titeiirs, el dierchei 
un asde dans la coiiroiine des arbres. D'aiilies sont deve- 
nues des lianes; cdles-ci out renonca'- a tabiiipier un tronc 
resistant et, pour atteindre a la lumiere. dies se font sup- 
portr'i par dt-s voisins plus vigourc'ux. Ce n’est i>as tout 
encote. Dans c(>t t e foi et , dense an del a de t out e exjiression, 
qui nous donne une si vi\ e Sensation do plein, de debordaiii, 
il reslait enc(;te Utl emplacen.ent disiionible: la surfai.e des 
teiiilles. I ne foule (]e jietiies plantes sCn est emparee, et ce 
ne sont iias seulement (h>s mousses et des lidiens (pii habi- 
teiit les grandes leuilles luisaiites, mais aussi des f(>UKetes et 
des orcliioii'es. Ivmportons I’li (pielipies-unes jiour les exa 
miner au micioscoije, ei nous vet ions grouiller, parmi les 
[ilantes, tout un ijcuide d'animah tiles, infusoiies. roiileres, 
vers, etc. I ne iut''nagerie au milieu d'un jardin botani(iue 
('tabli sur une teuillel 

Par terre, a l.i place des mousses et des feiiilles niortes (pii 
couvrent le sol des foicts d'l‘.,uroj>e, nous nous frayons un 
passage a Havers tin ('-pais foiirie d'berbes. Kt (|Uelles 
herbes! Des loug('‘res avec des fiondes hautes do (piatre 
iru'iies. (pii ombiagent des arbrisseaux, des baininiers 
laceres par le vent, dont les feuilles itendilleiit en etroit(.‘s 
lanides, d iniioinbrables [ilantes aux formes etranges, 
orru'es de teinies brillantes, des [larasites qui [lerceiu a 
peine le sol el eialeiit leurs Heiiis brunatres . . . Sur toutes 
les teuilles, des goutlelelles liipiides scintillent comnie des 
brillanis. ( e sont ou bien les resles de Porage de la veille, 
ou bien des gouttes d’eau sectetees [lar les [ilantes elles- 
m(''mes. t at dans ces couches inb'rieures de la fon'-t, on la 
circulation d'air est tres lente, on les rayons du soleil ne 
[lercenl jamais, Patmos[ih(Te est [itesipie constammeni sa- 
luKle de va[)eur d'eau; et les feuilles ne [louvanl [lerdre 
pat iraiispiration l ean (pie les racines absorbent sanscesse 
oiins le sol, sont oliligiVs de s'en d('*b;iriasser sous la forme 
(le [lerles liquides. 

I (lurtant, ceite foiet si extr;iordinairement serree ne se 
(iiesente pas conuiie un chaos, comme un entassement confus 
(le vegelaux. Dans son ensemble, elle a Pair de foncliunner 
a la tacon d un organisme uni(|ue. De ineme rpjo les divers 
organes d une [dame, coiicourani a un but commun, evileiit 
de se niiiie, de ii T-ine il seinble (|uc eluuiue arbre se soil 
;i(la[)le ;i ses voidns. se soit aecommode a eux, ([uc cbaeun 


s’efforce de n'occu[)er ([tie l'es[)aci* lai.sse librc [lar les autrcs. 
On a Pimiirossion i|Ue ces myriades de [ihintes se sont 
assoeiees [lonr exqiloiler a lienetice commun Ic terrain dont 
elles dis[)osent, (ju'elles out conclii entre idles une entente 
a Pamiable. Pure illusion! Elies se font une guerre acliar- 
nr-c, elles se livrent une Iiitte .sans treve ni nierci. V'oycz 
ceite multitude de jciines arbies cpii languissent el s'etiolent 
dans une demi-obscurite. etoiiffes [uir leurs projites [larents. 
Jetez les yeiix sur ceite liaiie eiirouli'-e aiitourd’un tronc; 
cllc I'ctrcint avec une telle viidence (pi'elle s'enfnnce dans sa 
chair et ([u'elle linit [lat etrangler son tuteiir (I’liier, aujour- 
d'bui sa vietime. L'aibre sera renverie par le [irochain 
orage; ;iura-t-il dn moins la siitisfaction d’entr;tiner dans sa 
mine le [cirasite ([ui a cam-e sa jierte.’* Pa.s meme. Aussit(')t 
[)ar terre. le e(dosse est coiuhimiu'', liii; il devieiulra hi [iroie 
des chanqiignons el des miend cs; mais I.i lige .s( uple et 
tlexible de la liane ne .soiitfrira giiete de la chute, cl (h'-s Ic 
Icndemain elle ('Mendra ses longs r;ime.iux en ([m'-te de 
noiiveaiix ;i[)[)iiis. Plus laid, !oiS(|Ue :i[)r('s avoir affamr^ cl 
vaincu ses concurrents, (pnhpu' autre ;irbrc .iiira pris la 
[iliici de celui (pii s'esl ('•crouhP la liane eiivaliira six cime et 
[leiit (-tre lui fer.i siibir le im'-me sort qu’a son devancicr. Et 
ces foiigtues en forme de corbeilh;', (jui se halancent comme 
des fleuts gigames(|ues sur les li;iues tendues a travels la 
toret.'' Des detiilus de loiite sorte s’acciimulent ciUie les 
leuilles [loiir coiislituer une r('-serv(' d'luimus dans buiUidle 
la toiigere [Uiise Ics mati-riaux de sa uuii iiion, la-s [ilantes 
les [iliis varices ont gmiia'- danscette corbeille, uhsorliaiit a 
lent [irotit [leisonnel les aliments (pie la fougiTe, iondalrice 
de hi colonie a('neniie. avail emu agasinf's [lour elle seule. 
Pelii a [letit, le jardin sus|iendii s'est almirdi, et a [iri’sent il 
sullira d line averse [diis eopieiise (pif> d'lialdl ilde pour rom- 
pie le mince cordon (pii sui>[iorte la fougi-tc avee lout .son 
c(.rt<^ge de commens.iiix. (cite e.xistence (pii avail dc'diute 
l.'i liaut, diins les airs, se termineia iristeiiuml |)arnii |cs 
lictbes. 

Non! hi foi(‘'t vierge n'est pas line as.socialion dont les 
divers membres s'ent r'aideni . C’est un ehamp de liataille, 
un cbamii de carnage [ihiti'il, lei ( (lUiinc ailleurs, Pegoisme, 
la loi du [diis fori doii ineiit tout. Pcs [ihiiiies les iiu iiis fa- 
voii>(rs (hiiveiit ('('‘del la [dace a leurs i unemi eiil es; elles 
voiit s'l'tablir le long des [dages vaseiises [ioiir y const it uei 
les mangroves, ces (‘iranges foo'-ts subiiieumes a maiec 
li.inte; elles se n'-fugieni dans les crateies des volcans, au 
milieu des exhalaisons sulfuietlses; ou bien encore, qiiitlanl 
le sol dc la fori't, (dies forccnt leiiis [uoiitcs vaimiueurs a h'ur 
[iK'-tcr nil iqipiii; liiiiics, elles les erdacem dc leuis reidis, et 
parveiiiiesau sommel des arbres, elles ('-[lanouis.sent eiilin au 
.s(deil Ictus h'-gions de fleuts; ('•jiiidiyies, idles s'irislalleiil silt 
les liranches, el grace a I'exln'me huiiiidile de I 'at ino.s|di('''te, 
,s'y d('“veloii[ieut ;ivec exiilK-raiice. Nulle part il n'y a iiulidlt 
dc [larasitt's (pi'ici; non seulement des lianes el des (.‘[d- 
[ihyics, sim[)les [jaiasites de siii)i)otl, mais des [larasiles 
coiiqilets, ipii siiceiit dans les racines ou le,s liges de lent 
b('tte tous les (''•h'‘ments dont ils out hesoin. 

Iintre ceiie multitude de conctirreius [uesst's les uns con 
tre les aulres et s'effori.'aiU tons dc compmrir une [ilace au 
soleil, e'esl line guerre d exK'ni.inaiion (pii se [luursuil avec 
achariiemeiU , dans Pombre, siins iri've et sans eclats; — 
lutte a oiitrancc, sourtie et inqdacable, dans la(|iielle tons 
ont un im’-me but: su[)[)lanter les rivaux (>1 defendre conlre 
les assaillants la [MXsition diireiuent conqiiisc. C'est un 
combat incessant, de (diaqite minute, ou la muindie infeii- 
orite est lal;ile. ou le [dus [letit d(‘Havaiilage (-‘ijuivaiiL a une 
condamnation ii moil, o[)iniatre surtout enire individus nes 
des ir.(‘‘mes [larents. ayant done des besoins ideiiliqiies et 
[iourvus des memes armes. Mais si la lutte est afire et se 
[loursuil satis relaebe, neanimdns elle ne trouble pas le calme 
de hr fop't. .Souvent le vaincu reste dcboiil, amaite de 
toutes [larlH [lar les cables de lianes, et n'est aballu (jue [lar 
un orage, tin roup de vent ou une -.iverse torrentielle. Le 
vide ere*'* [lar .sa ebute tie tarde [las a etre eomlde [lar les 
vegelaux voisins (pii joyeiisement [loiissent de ce cole leurs 
rameaux el leurs lleurs. t elui (pii jelte sur la forfd. un re- 
gard suiierlieiel est saisi [lar Pharirionie ealme el [laisible ([ui 
s’en degage; mais que do mines cacla'es sous les lieurs; ([ue 
dc eadavres dans les([uels les meurt tiers cnfoncent leurs 
racines! 

Qui done a dit ([ii'il n’y a [las de lleurs dans la forii't i-qua- 
toriale.'* Sans rioute, dans Ic sous bois, les tleurs brillam- 
ment colorecs sont exce[>tionnelles; la grande majoiil^ des 
plantes sont des fougeres on des [ihaiietogaines a inllures- 
fenccs [leit voyantes, lecondf'cs [lar le vein ou par la pluic. 

( "est que, pres de terre, il n’y a piesifue [las d’insectes ca- 
[lahles d’ofierer le transfiorl du pollen; aussi, [lour attirer les 
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.(Ufluues nires papillons (lui si* risqm-nt dans h* sous-bois 
sombre ct Imniide, les llciirs (pa ont bcsoin de k*ur aide 
i^loivenl-clles sc livrcr unc concurrence acharnf'e et aciuu'rir 
,!cs petales iniinenses, par^s de couleiirs eclaiaiUns, (pii se 
nioiUient dc loin coniine dcs etendards. Toutefois, c’esl 
dans la coiironne dcs arbres cl non dans le voisinaire du sol 
nu'il fuut clicrchcr les brillantes comllcs. Nc passons-nons 
pas a cbaiiue instant a (ravers de veritables pluies de tleurs 
,iui toinb(‘nt le*ntcnient, coinnic a regret, et revetent la 
hroussaille d’un luanteau parfunie de petales? Si nieine 
nous ne reinarquions pas les tleurs, nous serious avertis de 
leiir presence par un bourdonnenieiit sonore, lombant du 
liaut de I'arbre coniine un freinisseinent de cloche qui 
s'cleint el sc raninie pai intervalles. Le son esl produil par 
les inilliets d'insecles qui la-haul vont butiner d'une corolle 
a I'autre. I'as de lleiirs dans la orel! Mors que de Ibiilen- 
/.orn, a plus de douze kilonielres de distance, on recon- 
nail a leiirs inyi lades d'inlloreseenccs jaimes les bois de leek 
qui s'eteiulenl a la base du Salak. I’as de lleurs! Ll pen- 
dant la nuit ipii preceilait l .iirivee de notre bateau a 
Padaiig (.Sumatra), nous percevions en pleine nier unc 
penetrante odeiir dc lleurs, vimuic dcs collines boisees du 
lilloral, non encore visibles au-dessus de I’liorizon, 

V'oici IIallU'.k el les Malais qui redesceudent avec unc 
ample inoissun de plantes rares. ronr n’avoir pas a les 
poru-r iiendaiit toute rexcursion, I’aIdan en fait un uros 
amas qui sera repris an retour. Toul le Ioiik dii cliemin 
nous avons depose aiiisi, en holies, les echanlillons que nous 
avons recoltes. 

Nous nous ftiulilons de nouveau parmi les l rones, les 
iierbos, les lialies et les racines enclievetn'es. Aux 
obstacles que nous iqipo.se la vem'lation, oirstacles dont le 
(outeau de I'aipan a facileiiieiit raison, s’ajoute inainlenant 
la dillii'ulte de tiouver un senlier )itaticable |»arnii les 
rochers ebonies de la pami. 

Tout a coup, nous debouchons dans Ic lit du Tjiapoes. La 
i;oige s'esl clarKie el nous voyons a piesent toule Tel endue 
de Tancien craleie. Jai loret devale jusqiie tout contre le 
torieiit, et des banes viennent s’accrocher atix urns blocs, 
polls par le pa.ssa)L;e inces.sant des eaux. Des arbres ont etc 
i‘ntraines dans le Tjiapoes inti les eboulenients et, coticbes 
sui le llanc, portent encore Line abondanie Horc d’epipbytes. 

Laissons jdaner le rcKurd stir la forel. Uuelle richesse de 
tons; quelle viiiiele de lormes! Des foimens en atbte, 
leKeres c.omme des uentelles; des rotans (lui halancent dans 
un tytlitne ires lent leuts lon^s foiiels uarnis d'aimiillons 
croclius; des leuilles kiqttees qui tniroilenl an solcil; des 
banes lleiiries (jui enqui.sonnent comine dans un filet tout 
un yroupe (rarbre,s; ^u et la, iieigaiit rondoyanie etendtic 
vertc, (luelque i:olo,sse qui se tliesse p;ir de.ssus ses voisins. 

Oti iinajiinerait vulontiers qit'elle esl vit'ille coinme le 
rnonde, telle toiei, qti'elle est restee iniinuable depuis les 
temps les plus loiutains; (lue, des le commenceinent des 
a^ics, elk* ful comme nous la voyons maiiitcnant. Deiroin- 
pons-nous. II n'y a iias tiienie deux sit*cles. rien de tout ceci 
n'existail. A la place qu'occupent ces masses i>rofondes de 
veruiue s'ouvrait un nouffre de feu, tin cratereiiui votnissail 
des nuaues de lumee, dont l.i settle lialeine asidiyxiait lout 
I’enlourage, et qui dclala dans nn dertiier paioxysme de 
raiic*, qeirui.sanl lout et se df*truisatit soi-meme. pour permcl- 
tre enlm a la veKetatiuii toute-|iuissante dc s'etalilir en cos 
lieux oh I'activilc souteriainc setait seule manifestec 
jusqu’alors. 

* * + 

rounpini done iiarle-t-on toujoiirs de la liixiiriante 
vcKetaiion trofyunlet lin realile, rien ne ressemble iiioiiis 
aux forets de la /otie (''iiualoriidc iiue les deserts qui etaleiit 
leur nuoilO sotis les iroiiiiiues. 

Les vents alize.s puiseiit au niveau des tropiiiuesd'cnormcs 
masses de vapeiirs qu'ils entraiiient vets leiiuatcur. lei les 
deux couraiits ;i6iiens, -- celui fpii vient de l'b6tnisplie‘re 
seiUentriotial et celui de riietidsphere austral, — se beurlenl 
el sY‘levent vets les lia tiles regions deratinospbhrc. I’endant 
Ce inouveinent ascensioniiel, les miOes se refroiflissent, la 
vapour d’eau se condense ct se piocipite en violentcs avciscs. 
II en rf-siilte qu'au voisinaKC des tropiqnes, les pluies sonl 
exirememeiit rares, ou ineiue incoiimu’s,® landis (pie sous 
Tf^cpiateur elles sont lr('*s intenses et prestiuc quolidiennes. 

• 1 fans Ic .Sahara, il y a souvent dcs periodes de plusicurs 
annf'cs sans tine ondee, N’est-te jias anssi la s6clu*rcsse 
per.sistanle de I'air qiii conserve les epaisses couches super- 
iiciclles de nitrates dans les di'scrts du I eroii et de la bolivie. 
ct (lui perniel d'y conslruire les inaisons avec des blocs dc 
sel? 


Dr, la frihptcnce dcs |)luics jouc* dans la constitution du 
rlimal un r<jle aussi important qnc la chalenr. 1! n’y a done 
pas lieu dc s’etonner si a la s6chcrc*sse de ratmospliere 
tropicale correspond raridite du sol. ct si ces jiays, deshe- 
rites sous Ic. rapport dcla [iluic, sont unitpaement occiipcs par 
des deserts: sons le tropi(pic du t'anccr. Ic Nouvcau-Mcxi- 
qiie cl le Ti*xas, le Sahara, TArabie, le Nord dc Tlnde, ■ 
sous le tropique du ('apriecjrne, le df*sert d’Atacama et le 
(iran-t h:\co, le Kalahari, TAustralic. l*res de rftqualeur, 
par contre au sein d’nnc eternelk* moiteur cliaudc, la terre 
est enlourt^c d'nne ceinlnre d’opulentes forets; la renion de 
TAinazone. celle du Lonuo el du llaut-Nil. la partie meridi 
onale de Tlnde aiiRlaise, la Mtilaisic, la Nouvelk*-( >uin('*(* 
dispar.iissent sous la verdure, 

ti’esl dans ces pays privilenies, oU chaque jonr le soldi 
arrive au zi'-nith, ou clnupie jour aussi la pliiie fi'-condante 
toinlje a torrents, (pie la vie v('uetale alldni son apogee. 
Des (lue le sol est livr('* a lui-meine, il doime n;iissance a uiu* 
forel. Ia's arlires snrv.isseni imrlout : sur les idanes vas(.-nses, 
oil ils constituent jus(pie foil avatil dans la mi-r des Hots liai - 
lus de tons I’dtes jiar les vaKUes; dans les lar>’C‘S [ilaiiies 
tnarf'c.aKeiises, in()nd('es a cliaipte ciue; contre les parois des 
ravins creus()s par les torrents; sur les liatites cimes (pie 
bainnent les ntiaees . . . J usque dans les crat('r(’s, eittre les 
lacs de bouc fumante, la foicl prend (lossession d’un sol sur- 
chauff(;*, sans cessc b(uileveiS(i* par les forces inK'rieuies; clh* 
nc reciih* et ne edk* (pie dcvanl les cxbalai.sons sultureuses. 

ll('^'las! non. Les vapours m(*pluli(iues des volcans ne 
sont |)as .ses ennemis les plus redoutablcs. La foii-t recule 
aussi (levant Thomme, Tlionime inapte a ereer, inais si apn* 
a (letrtiire. D(!*ja le urand manteau forest ier (lui, au d6but, 
tecouvrail tout J.tva a (''(('* en Ktaiide partie dechiK'* potii 
f.iire j.ihice a des cnltiii(;>;, et il n’en pct.'^isle pins (pie des 
lambeaitx opars. I fans les plaines on a (*iabli des riz.ieies el 
(les plantations de canne a sucre ou de tabac; idiis haut, la 
loK'i vierge, encheveiree et (h'-liordante, (*st remplai(V par 
des caKiers et des arbiistes a iIk* aliKues en lonnues lilcs 
r('‘Knli'’^res; pins luiul encore, les quinquinas elaboretit lotus 
aicaloides ))armi k*s souclies a moili(' carbunis(:*es des occii- 
patils k'*uitimes du sol. Le bolaniste (pii veiit voir la toti'l 
viciyte doit aller en clieiclier les derniers di^-hris dans les 
itorKCs abniptes, contte les verstmis inaccessibles. sur les 
Collines calcaires fis,sut(*es, (pii .se sont iiiontKtes rebi*lk*s a 
toute culture. 

Mais (’0 n'est pas seulemcnt iiar des derodaKCS en masse 
(pie Tlionime s’aiqilitpK* a atukuitir Ics espi'ces V('‘H(!*talcs. 
ITexploitalion avide et impKHoyaiUe a hKitielle il soumet 
l(*s vi-K((-laux utiles, [trovo(iu(' hi dispatiiion des noiiibreuses 
esiieces. (pti livrcni Tun ou Tautre produit induslriel. Aussi 
les arbres (lui fournissent la Komme dammar, la uulla- 
peiclia, le caiiqilire de lj()rn(*o, ct fiicn d’amtes, sont-ils 
voucs a Textetmination iitocbaine. 

1 is (lue ccla! Les urands lioriiculieurs d’b'utoiH* envoicnl 
dans les iiays <Sptat(-iriaux d(*s ncns qui ont pour mission de 
depouillcr ces reniijus de lenrs iilus belles orebuk'-es. Toul 
arlire sur Icquel vil un exempUiire de Torcliitu'‘e cotivoitee 
esl aussiuit jeli* par terre avee tout son corthtsO d'(*pi[)byies 
el de lianes. Hien souvent. I’arbto ne porte ipto des orclii- 
dees sans valour et a CK* immolf* en jiure perie. Mais qii’im- 
lioite pour le collecteiir: l(*s ptix fabuletix qtie ces phintes 
altoinnent sur le maiclie eur()p(:en ne compensenl-ils pas la 
dcsli uction (k* (piclques milliers d’arbri*s.'' N ous (lui admirez 
en liurope lours flours bizarremeiu toiirmeniees, diics-vous 
(lue cliaqiic f*chaniillon a cohie la vie a unc demi-douzainc 
d’arbr(*s el quo pout et re ces orcliidees ont (i'lt* arrachees 
jus(iu';l la derniiTc iilaiite, (pie iiliis jamais un liotaiiiste ne 
pourra les cl tidier dans lent milieu natuK*!, ( eci n'est pas de 
Te.\ai;eration. Cerlaiiies (*speccs americaines, iri-s rares, 
et partant tics recliercliecs, - - sont deja iiUrouvables dans 
leur pays d’orimne. A Tlieure actuelle, les plus brillantes 
parn.iles orchiikVs javanaises. les Vunda et les I’lialaeiaipsts, 
ont completeiiient disparu des iirovitu'cs septentrionalcs; 
dans les lor(>is epte j’ai paicouriies, je n on ai janiais rencon- 
tr(* un soul individu. Les .Lm/c-v turcin (pii, il y a pen 
d'annees.eiaient encore extn'^iuemenl aboiulantsdans les en- 
virons dc Halavia, sc sont tons KTuuif'Sniaimenant suiopicl - 
ques arbres isoks, que k*s traditions popnlaires protCRcnt 
contre Ic pillage. Si les orchidties conservent leur voruc 
actuelle, k* moment n’est pias (Toinnc oh, iiour satisfaire la 
vanitc de (ptelques riclics patliculiers, toutes les plus belles 
especes ne vivoteront plus que dans les senes d’Kurope. 
Nous devons applaiulir a la decision prise par ce radjah de 
Tlndo-Chinc qiu a defendu aux collectcurs d’orcliidccs 
Tcnircc de ses Etats. 1‘ourquoi cluuiue pays ne proti*- 
Kcrait-il pas ses richesses veKc*taIcs, au nkiue litre que 
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ritalic vcillo a I’inteKrilf tie ses tresors artistirjucs? 

Telle esl la i^uissance rle la venetadoii ^(iuatt)riale quo 
tout champ inculle se uariiit aussitol d'herbes et de jeunes 
arbres isaus des Krainea (lue le vent el Ics ois<'aiix apportent 
d’ailleurs. Mais encore unefois, riionitneiniervient.ot, sans 
aucune ulilite reelle, il allunie i)eriodii|uenient I'incendie des 
srandes herbes. Le tesullat se devine: les uramimk-s re- 
sistent a la conflaKral ion urace a lenrs puissants or^anes 
vsouterrains, tandis (lUe les jeunes arbres sont rolls et totale- 
nient detruits. Ft il se constilue ainsi, a la place du jeune 
bois c]ui ne deinandait (jii’a pousser, une brousse impene- 
trable cl Icnace qu'il n'esl i)lus possible de d^-fricher. 

La suppression d'une foiet dans les regions eciuatoriales a 
des rf.suUats bien plus nefastes que dans les pays tempetFs. 
En eftet, I’une des caracteristiques de ces forets, aussi bien 
en Ameri<iue et en Afriqiie (pie dans I’lnsulinde, consiste 
dans rextreme variate des plantes qui les composenl. Rien 
n’est plus rare que de Irouver dans le voisinane d’un arbre 
quelcnnque un second individu de la mfune esin'ce. A plus 
forte raison n'y rencontre-l-on pas de Krandes etetidiies oc- 
cupees par une seule essence, comme e'est le cas pour les 
fulaies d'Kurope. Le moyen (pi'il en soil autrement! La 
seule ile de Java, grande a peine comme 1 'Angleterre, comj)ie 
environ (luitue cents espcces d ’arbres <iui sont on majeiire 
partie endemiciues (e’est-a-dire, n’existant (|ue la), alors (pie 
I’AnKleterre n'en renferme epTune soixantaine qui toutes se 
relrouvent ailleurs. Ce qui esl vrai pour les arbres. Lest 
aussi pour les fougf^res, les orebidees. les banes, les ar- 
busies, les mille el une plantes (pii fornient le sous- bois. 

I Tie foule d'especes ne sont connues que sur un seul volcan 
oil dans line seule forfu. Tout derodage, lout deboisement. 
memo s'il ne s'opC-re <pie sur une region pen ^Tendue, 
amene a coup silr rextinclion totale el irremediable de 
plusieurs especes, I’our ne citer (pTun exemple: une gra- 
minee fort curieuse, VJsiuhne ptinni’ranucnsts, n'existe au 
monde enlier (lu'au sommet d’un volcan eteini, le Han- 
gerango; et elle n’esl pas fort abondante: je n’aurais iias pu 
en rf'coller un millier d’c.\emi)laires. (Jii’on fasse subir une 
iransforinalion au plateau, grand de quelqiies ares seule- 
mcnl, qui occupe le sommet de la montagne. et voila une 
espece (jui disparait. 

Lelies, la majorile de ces plantes ne i>resente pour 
I’liomme aucune ulilite prat ii pie. Mais en sont-elles moins 
int6rcssantcs pour cela.'* Le naturaliste ne deplore pas 
davantage I’exlinclion d’une bane a caoutchouc (jue c.elle 
d’une herbe inlime dorit I’etude liii etlt iieut-ctre permis 
d'61ucidet bien des points obscurs. L’iinportance d’un 
organisme se mesurc-l-elle a sa valeiir indiislrielle? C’est 
comme si Ton ptelendaii ejue les recherches des astronotnes 
sont vaines et .sans interet. et ipie la premiere pile (dectri(pie 
n’etait qu’un jouel. luiiscpie les expi'riences de \'oi.TA ne lui 
out fait dtT'ouvrii ni le telephone, ni la lumi«)re elect rique 
... La science .se contente de chercher la verite; si le vrai 
pout eire rendu utile, tant mieux; mais le benefice i realiser 
n'en est pas moins racce.s.soire. 

Des niilbers d'especes out dej.r peri, .sans aiictin doute. 
dans le vaste derodage dont java a ele le theatre. Far 
bonheur, le gouvernenient de I'lnsiilinde a compiis le grand 
interet scientiliciue <iui s’attache a la conservation des 
es|ieces vegeiales; il a fait etablir des reserves forestieres, 
c’est a-dire que dans les diverses regituis de Java, on a de- 
limite au sein des fonTs restantes des territoiies dans les- 
qucls aucun changement ne peut etre apporle au tapis 
vegetal, ou, par con.sApient. la foret vierge .se developpe 
lihrement. Les reserves .sont actuellement au tiombrc de 

Sur un seul cone volcanique, le Langerango. on a recolte 
trois cent especes de foiigCres. 


dix-huit. L’une des plus importantes est la for^t de Tji 
bodas, ([ui fait panic du merveilleox ensemble d'institutions 
botaniques de s’ Lands I’lantentuin. 

La creation des rf-serves pr6sente, outre les ganmties de 
slabilite pour les especes, uti autre avantage dont ceux-la 
seulement riui ont herbori.se dans la foret vierge ])euvent 
saisir tonte rimportance. Noii.s avons insiste plus ham sur 
I’inouie variete des e.s.sences dans la foret etiuatoi iale. Le 
botani.ste qui tiarcourt une region donnee arriv^e a chacpie 
instant devant (pielqiie arbre incomm; seulement celui ci 
n est pas fleuri, ou lout au moins il ne porte pas en meme 
temj)s des fleurs et des fruits. Comment faire pour en ob- 
tenir de bons echantillons pour I’etudei' Il serait pueril de 
sc mettre ^ la recherche d’un individu tleuri de la meme 
esi)dce, car on sail d’avance (ju il faudra peut-etre depen, ser 
un jour entier sans meme qu’on soil assure du succes. Dans 
les reserves, les difric.iiltes s’aplanissent . 11 suffit de mimero- 
ter un exemplaire de chacun des arbres qui se rencontrent 
dans les divers territoires reserves et de se faire envoyer a 
1 herbier general des fchanlillons coiiqdets des esptVes 
nunierotees. au fur et S mesure qli’elles tleurissenl et fructi- 
hent. En m6mc temps, les arbres peuvent fournir des 
feuilles, des fleurs, des fruits, du latex, etc., pour des etudes 
pharmacologiques et indust rielles. Lorsqu'un arbre est 
represente par des materiaux d’herbier suOisams, on I’abat 
aruFs I’avoir boutme. et on fail des essais techniques avec 
son bois, son ecorce, etc. Notez que toutes ces recherclies 
pratiques s’effectueni sur des [ilantes parfailement connues, 
dont on a pu recolter des graines avec la ceriilude de no pas 
confondre la plante qu’on de.sire culliver av(!c quolque forme 
voisine d^pourvue d’interft. 

C’est au Jardin de Buitenzorg (pie .se fait, sous la din*ction 
de MM. Kookukhs et V’,M.Kro.N. I’etude scientitique de tons 
les arbres nuim'rotes dans les dix-huit rc-serves de Java; ils 
sont au nombre d’environ .1.500. L’herbier forestier' de 
Buitenzorg a une valour exceptionnelle, puisi|ue tons les 
tkhaniillons qui sont places sous un memo nunuTo (hTivcni 
d'un arbre uni(iue, soul moyen d'eviter les confu.sions entre 
especes voisines. 

l>es Irais (pToCcasionne I’etablissement de pareilles re- 
serves sont fort peu imjiortants. I’nefois (lu’on a trace 
les seniiers qui conduiseiit d’un arbre nunuTote a Taut re, il 
suffit qu’il y ait dans chaque reserve un Malais actif et intel 
ligeni pour mainieiiir les sentiers en lion (’‘tat el pourrecoltei 
les echantillons au moment voulu. 

Je ne [lense pas (pie. dans les autr(.-s pays (^apiatoriaux, on 
ail deja S(tng(‘ a jirendre des mesures analogues, (iuoi(iue le 
datiger soil partoul egalemetu mena(;anl. I’etit a petit les 
f(»tels tombent .sous la hache, ensevelissant sous leiirs 
d(:-bris une lu'catombe d’esiH-ces. Les plantes utiles sont 
avidement rechercluT-s .sans que nul ne songe a rem placer 
les imJividus detruits. Cha(pie annec, l(*s indigcTies met tent 
le feu aux herbes de la hrous.se ei t ueiu ainsi les jeunes arbres 
(pii essayent sans ridache do reconslitiier la fonT. Si les 
gouvernemenis ti’y metletit bon ordre, il ne s’l'roulera pas 
(leux siecles avant qtte de la superbe ceinture de forets 
e(iuatoriales, il ne reste plus rpie (pielques p.'des photo- 
gra[)hic8 et des de.scriptions plus insigniiiani es (mcore. Et 
les utilitaires y piuaJrijnt tout autaril (pie les naluralistes, cat 
chatpie deboisement decinie les esf)t>ces (pii sont imijorlantes 
au point de vue pratique. Uu'on ne roiiblie [)as! c’esl par 
miracle (pie le Palaquium Gulta, Larore (pii produil la meil- 
leure gutta-percha, a ok'- comservi) au Jaroin de Buitenzorg, 
alors (pi’il eiait compleiement i-teint dans sa iiatrie. Mais, 
a cole des (piehpies plantes utiles, (pii ont, par prodige, 
echaptM.' au massacre, combien n’y en a-t-il i)as (pii sont 
aiit'-aruies .sans retour? 
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Zoo^eoKTapliy has had a fate very muidi like 
laxoiioniy. It was Hourishiiij^ duritijj^ the deserip- 
ii\'e period of l)iologi(al seieiiees. Its jirestij^e, 
however, dei lined rapidh' when experimental 
l)iolog\- he^an lo come to the foreftronnd. Again 
as with laxonom\ , a new interest in zoogeography 
has been noliceable in receni ye;irs. It seems lo 
me thal this revival has had two causes. One is 
I he interest of the student of geogra])hic specia- 
tion in the findings of the zoog(“ograi)her. A 
stud>- ol past ;uid present distributions >ields 
much information on isolation of populat ions and 
on the dispersal of s[)ei'ies. It is in this connec- 
fion thal I became interested in zoogeograplu . 

The other reason is the introduction of new 
methods. Tin* intensi\(* exploration of all lorn- 
ers ot the globe during the past fifty yi'ars has led 
to an accumulation of sufhc'ient faunislic data lo 
permit the apiilication of statistical methods, 
h uri hermore, the science of ecologw has reached a 
level ol maturit y at which it is beginning to affect 
proloiindly zoogeogra])hic methods and |)rin- 
ciples. It .seemed worth while to me to study the 
controversial and still wide ojicn sulijed of the 
borderline between the .Australian and Oriental 
Kegions with the help of such modern methods. 

A, R. VV.Ai.i.Ai i;, who is generallx considered 
the foremost reiiresentat i\e of classic.d zooge- 
ography, states in his lamous ess<iy On the zoalo^i- 
enl geography of the Malay Archipelago (l(S6l)): 
“The western and (‘astern islands of the archi- 
pel.igo lielong to r(*gions more distinct and con- 
tnisted than any other of the great zoological 
divisions ol t he globe. Sout h .\mcri('a and Africa, 
scjiarated by the Atlantic, do not dilfer so wideK’ 
<is Asia and Australia.” There is much truth in 
this statement. Kxcept lor bats and a few ro- 
dents, the only native mammals of Australia are 
marsupials and nioiiot remes. These same two 
groups are entireh lacking in Asia and are re- 
placed 1)\ ;i wide variety of placental mammals, 
such as monke\s, shrews, s(|uirrels, ungulates, 
and so forth. An eipially pronounced faunal dif- 
fereiue exists among birds, insects, and other 
groups of animals of the two regions. 

Australia and Asia are ('onnecled by a belt of 
islands, the Malay Archipelago, and the (juestion 
naturally comes up as to where in this island 
region I he borderline is to be drawn lietween these 
two fundamentally dilTerent faunas. After re- 
viewing the zoological evidence known to him, 
VVai.lacI': (l.c.) comes to the following conclusion: 
‘‘VVe may consider it established that the .Strait 
of Lombok [between Bali and Lombok] (only 15 
miles wide) marks the limit and abruptly sepa- 
rates two of the great zoological regions of the 
globe.” With these words he drew a zoogeo- 
graphic boundary which was destined to gain 
fame under the name of its author: “Wallace’s 

* Reprinted, with kind permission of the oopyriKht hold- 
ers, Messrs. Williams and Wilkins, from the Qnartcrlx Re- 
view of Biology 10:1- 14, 1 944. 


Line,” a term first u.scd b\' IIuxi.ky (1868) (Fig. 
fifi). It runs between Bali and Lombok in the 
south, then through Makassar Strait between 
Borneo and ('elelies, and finally turns into the 
ojien Pacific between Mimhinao (Philippines) 
and ihe.Sanghir Islands. 'I'liis convenient bor- 
derline found <piick acceptame in the zoological 
literal lire and was without hesitation adopted by 
nearly all the zoogeographers publishing between 
1860 and 1890. .Sakasin (1901) and Pki.sknkI' k 
(1904) should be (onsiilted for a liislorical sur- 
vey- of the earlier literature. The echo in the 
popular literature of this period was even more 
enthusiastic. .A mysterious line, onl\ 15 miles 
wide, that separates marsuiiials from tigers, and 
honev eaters and (-ockatoes from barbels and 
trogons, could not fail to appeal to the imagina- 
tion of the lavnian. IL Haeckkl (1895) outdid 
all his ('onteniporaries by asserting: “Crossing 
the narrow liut deep Lombok Strait we go witli 
a single step from I lie Present Era to the .Alesozo- 
icum.” 

.Sialemenis of such exaggeration call for refuta- 
tion and shortly after 1890 doulits were expressed 
more and more IrecpienlL' as to the validity of 
Wall, ice’s Line, particularh' after the distribu- 
lion.d lads liecame lietter known. WAia-ACi'’. 
hims(*ll was much less [lositivc in his later writ- 
ings. .Since then many writers have insisted that 
W.ill.ii'e’s Line was entirely imaginary- (WiaiKR 
(1902), PKi.sKNicKk (1904), Mk.rti;ns (19.^0), 
IfkuNi.HksMA (19.16), and others). Van Kami’EN 
(1909), for e.xaniple, asserted: “Such a sharp 
boundary as Wali.acI'; drew it does not exist. 
Not only is there none where he drew it, but no 
such line exists aruwhere in the archipelago.” 
On the other li.ind, Wallace’s Line has been vig- 
orously defended by such serious authors as I )r:k- 
ERSON ct al. (1928), Raven (1955), and RJ'NSCH 
(1956). (airiously enough most of the writers on 
this subject seem to be definitely in one or the 
other camp, either they are fijr Wallai'e’s Line or 
they are against it, and they tend to present their 
data accordingh-. Otlu'rs treat one asjiect onh’ 
of this diversified problem. An impartial slud> 
of the situation is still lacking at the present time. 

Actually, a whole complex of questions is in- 
volved, of which the following seem to be the 
most important ones: 

(1) Is Wallai'e’s Line the borderline between 
the Oriental and the Australian Regions, and if 
not, where is this borderline? 

(2) Does Wallace’s Line represent the line of a 
major faunal break, and if this is true, how did 
such a break de\ elo[)? 

Is Wallace’s Line the Boundary Between the 
Oriental and the Australian Regions? Lhi* fauna 
of the Malay Archipelago was rather poorly 
known in Wallace’s days. Where he knew' 20 
species of birds, w'c now* know 1 20; where he knew^ 
5 species of reptiles, we know 4(), and so forth. 
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This lack of inforiiiat ion caused Wai.i.ack tosingle 
out what he considered typical representatives of 
the respective faunas, and to use the borderline 
of their ranges as zoogeographic boundaries. The 
tiger, the S(piirrels and other mammals go as far 
east as Bali, but are absent from Lombok. Among 
birds the birbets {Capiionidae) and many other 
Oriental groups are al)ruptly brought to a halt 
by I.ombok Strait. Tne Australian honeyealers 
(genera Philemon and Meliphaga) and the co('k- 
atoe (Cacalua) reach Lombok, but not Bali. The 
faunal difference on either side of Alakassar 
Strait is even more striking: A rich Oriental 
fauna on Borneo and a marsupial {Plmlangcr) ou 
Celebes. It was on the basis of such data that 
VVai.lacf, came to the conclusion that Lombok 
and Makassar Straits form the boundary between 
the Oricntnl a»id the Australian Regions. 

An anaLsis ol the now availal)Ic e.\terjsi\e 
faunal lists does not bear out Wai. lack’s conclu- 
sion. After eliminating a few widespread s[)ecies, 
the fauna of each of the islands of the Malay 
Archipelago ('an be dixided readiK' into two 
grou[)s: One consists of western species, that is, 
species whicdi are derived from the Oriental 
Fauna, the other of eastern species, that is, such 
which are derived from the Australian Fauna. 
In a few sjtecies it is apparent that the genus or 
the familx' to which they l)elong was originalb' of 
western origin, but that the |)articular species 
arrixed in the island l)elt from the east as a de- 
scendant of a group of species that was isolated in 
Australia at an early date. Such secondarily 
eastern elements, ;is Mernps ornatus among the 
birds, arc included with the eastern groui). The 
classification of a few s|)ecies xvill alwaxs remain 
oi)en to doul)t, but a different dec ision in these 
cases would change the percentages on lx slightlx 
and would not basically affect the folloxving fig- 
ures. A specialist of a gixen group nsiiallx has no 
difficulties in deciding which species are Indo- 
.Malayan and whic'h Australian. 

Celebes, - - Whuick (1902), theSARAsiNs (1901 ). 
i)K Bkaufort (1926), StkI'SF.xiann (1939) and 
other recent authors agree that at least three 
fourths of th(‘ ('clebes animals are of western 
origin. According to RhNsrit (1936: 252) the 
figures are: Reptile's at least 88 per cent, Ani- 
philiia 80 per cent and butterflies 86 per cent. 
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number of islands (the data of reptiles and am- 
phibians are from Mfktfns, 1930; the data on 
i)irds are original). Rknscu’s (1936) careful 
analx’sis shows that the Inclo-Malayan element 
prevails numeric'allx’ as far east as the islands of 
the Timor group. This is eciually true for flying 
animals (birds and butterflies) and for flightless 
groups (mammals, land snails). 

The figures in Table 1 permit only a single con 
cltision; Wallace’s Line is not the liorderline be 
tween the .'\ustralian and the Oriental Regions, 
'rhe first of the (piestioiis asked above is thus 
answered in favor of Wali.acf’s opponents. 

Does Wallace’s Line Indicate a Major Faunal 
Break? - I'he fact that Wallace’s Line is not the 
border betvxeen the Oriental and the Auslralo- 
l*a|)uan Regions is not the comiilele answer to our 
|)robIcm. A line which has been defended so vig- 
orously by so many zoogeographers must haxe 
some significance. It is worthy of notice that its 
staunchest defenders vxere those naturalists xxho 
actually studied and collected the animal life on 
both sides of the line, like I ticKiCKSoN and his 
associates in the Philippines, like Ravkn who 
repeatedly crossed Makassar Strait in a sail boat 
from Borru'o to Celebes and liack, and like Wal- 
i..\( F and Rf.nsc It xvho crossed back and forth 
between Bali and Lombok. The actual impres- 
sions (_)f these xvorkers are x ix idlx’ depic ted in a 
c|U()tation from one of Ri;\s( ii’s books. Arrix ing 
on Bali after a prolonged exitloration of Lombok, 
Sundiawa and Mores, he asks himself: 

“WIkU iiboiit tlie unimal lib-.'' Tj it really as (lii'feteiu 
I'loiii th.it of Lombok, as has Ikhmi clainu'cl l)y so many otliei 
travellers? Is I he small strait between the two islands 
actually a shar|.i faunal division? strait, whicli even tlie 
smallest bird eeuild cross without any dil'liciilties? . . . And 
the difference is indeed (iiiile e.xlniordinaiy ! Much more 
conspicuous than 1 would have ever imaKined. .\s soon as I 
entered the* w'oods on a small native trail a whole chorus of 

stranjre liird souks Kreets me in tact, anioiiK tlu* real souk 

sters I here is not a sitnde one wit h wln'c. Ii I was lamiliar [from 
the isl.ands east of Wallace's Line]. . . . ( )ne siirio ise follows 
the other. T he very species that are most common on Bali, 
are absent on the islands to the east. The most cluiiacti'i 
istic liinl of these wooils is a Krcen barbel ... it lieloiiKS to 
the family ('apitonidae which is entio ly absent on Lombok! 
The woodpeckeis also, which are represented on tlie islands 
farther east by a siiiKle si>ecies only, are loiind on Bali in 
five liifferent siiecies. On the other liand 1 missed a whole 
number of species of birds which are cliaracteristic for the 
islands visiK'd luevioiisly . . ." (Rksscu 19.10), 

An unemotional sialitslical analysis of the 
faunal dtUa tends to support Kfnsc it’s ass(‘r- 
tions. The most .striking feature of Wallace’s 
Line is that it separ.itesa zone with .a rich animal 
life from a liadlx' impoxerished one. Borneo has 
about 420 species of breeding birds, C'elelies onlx 
220. Java has about 340 lirecding species, Lom- 
bok onlx 120. It isext'ii more true for freshwater 
fish: Borneo has 162 spet ies of the carp familx 
Cyprinidae, ('elel)es has none; jttvti has 55 sjre- 
cies, Lombok has ajjparently oidx' a single one. 
Ravfn (1935) shows that the Mammalian f.aumt 
is etpially impoverished. Fhe same is true for 
the Philippines, their fauna is liadly depleted, as 
compared to that of Borneo and P.ilawtiu (I)iCK- 
FK.SON ct (iL, 1928). 


In birds the figure is slightly hwer. Among 74 
species of Passerine birds 67.6 per cent are west- 
ern, The percent age for t he old endemics (genera 
and good species) and for the more recent immi- 
grants is ([uite similar. There is no doubt, Celebes 
must be included with the Oriental Region. 

Lesser .Sunda Islands. —Tnh\e 1 show's the 
ratio of the western and the eastern elements on a 


The Geology of the Malay Archipelago: Wh> 
the islands .Sumatra, j[ava, Borneo, and Palawan 
should have a rich animal life, whereas the Phil- 
ippines, Celebes, and the Lesser Sunda Islands 
have a poor one, caniK^t be understood without a 
study of the geological conditions. The British 
geologist Karlf pointed out, as early as 1845, 
(hat geologically the Malay Archi|)elago consists 
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of three parts, a western one comprising the 
y^reater Sunda Islands and the adjoining parts of 
Asia, which was very stable during the Tertiary, 
an eastern one consisting of New (iuinea and 
Australia, which was also stable, and an unstable 
island belt in between. The unstable area, com- 
prising the Philippines, Celebes, the Moluccas, 
and the Lesser Sunda Islands, has a most compli- 
cated geological structure. Deep .sea basins. 


up to the very end of the Mesozoic. The Tertiary 
was a period of very active orogenesis. Part of 
the Philippines and of northern Celebes seem to 
have been folded up first. There is some evidence 
for the existence of additional islaruls during 
Eocene and Oligocene, as, for example, in the 
Timor region, but the exact position, size and 
chronology of such islands is unknown. In earlv 
Miocene, or according to other authors in verv 



grabens, geosynclines and geanticlines are scram- 
bled together in a bewildering manner. Geolo- 
gists are still far from agreement in regard to the 
interpretation of these structures. .So much, 
however, is clear that this area is highly un- 
stable and that it has seen many and violent 
changes in the recent past. 

Originally, that is in late Mesozoic times, Cele- 
bes, the Moluccas, Misol, and western New 
Guinea, seem to have been situated on the siune 
continental shelf. The fossil marine faunas of 
the mentioned regions, as well as tectonic features 
prove this clos?e relationship. In fact, most geolo- 
gists consider it as well established that Asia and 
Australia were in broad continental connection 


late Oligocene, the crust of the earth seems to 
have buckled down in a gigantic manner along a 
line, which is roughly iiulicated by the west .Su- 
matran Islands, Timor, Kei, .Seran, and Ilalma- 
hera. The very strong negati\e anomalies of the 
gravimetric measurements along this line are ac- 
cording to \'i:nin(; Mkinksz good evidence for the 
occurrence of such an event. The folding was so 
violent that it resulted in the widespread over- 
thrusting of older strata over younger ones. The 
so-called outer Panda arc, consisting of the islands 
Sumba, Timor, nabl)er, Timorlaut, Kei, .Seran, 
and Buru was formed along part of this fold. All 
of these islands are geologically very similar. 
Slightly later, but still in the Miocene, a second 
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fold was formed consist of parts of Sumatra 
and Java, as well as of the so-calknl inner Banda 
arc (Bali, I-ombok, Sumhawa, Flores, Alor, 
Wetar, Dammer, and Banda). Most of this fold 
remained, however, at first submerged under the 
ocean. In fact , some of the islands may not have 
emerged until well in the Pleistocene. Later in 
the Tertiary, particularly in the Pliocene and 
Pleistocene, extensive fault lines develojjed which 
led lo the lifting ot large blocks (marine terraces 
in Timor rose 1280 m.!) and the corresponding 
sinking of other blocks to form llal -lx)ttomed 
deep sea basins. The geological data indicate 
that periods of violent tectonic activity have al- 
ternated with periods of relativ’e quiet ne.ss, and 
the fre([uenc:v of earthquakes and the continuous 
volcanic activity in this region reveal that the 
orogenic movements have not yet completely 
died down. The writings of Molkngraaf (1022), 
U.VIBGROVK (1022, 1024), and Kuknkn (lO.LS) 
should be consulted for further details concerning 
the geology of this region. Three facts of zoogeo- 
gra])hit: significance seem to stand out among the 
geological data: (/) There is no evidence whatso- 
ever for any continental connection between 
Borneo and Olebes. In fact, the distance be- 
tween the two islands was, up to the Pleistocene, 
greater than it is today; ( 2 ) java, Bali, Lombok, 
and the other islands of the inner Banda arc are 
situated on the Siime geanticline; and (j) there is 
no geological evidence for any cross connections 
between inner and outer Banda arcs, except 1 X)S- 
sibly between Sumba and Flores. 

The first of these three conclu.sions shows that 
Makassar .Strait is an ancient ocean barrier and 
that at least this j)articular part of Wallace’s Line 
is geologically well-founded. ( ieologists and zoo- 
geographers are in full agreement on this point. 

Tertiary geology supplies, however, no explan- 
ation for a faunal dilTerence between Bali and 
Lombok, a difference which seems to be due to 


of 212 m., remained se])arated, even though it 
was fused temporarily with .Suml)awa. 

The geological background of Wallace’s la'ne is 
thus as follows: In its central part, between 
Borneo and Celebes, it follows the edge of the 
contmental Sunda shelf, in the south between 
Bali and Lombok (and the same is true in the 
north between Borneo-l’alawan and the Philij)- 
pines) it indicates the eastern edge of the Pleisto- 
cene .Sundaland. The faunal break, which I have 
shown t(» exist along Wallace’s Line, appears now 
in a new light. It is due to the fact that the line 
separates, on the whole, a continental from an in- 
sular fauna. This separation is clear cut in Ma- 
kassar Strait, but it is rather obscured along the 
Sunda arc, where the geanticline of the inner 
Banda arc protrmles from Sundaland like a pen- 
insula. Faunal breaks along this chain (T i.slands 
occur not only on Lombok Strait, but also on all 
the other inter-island straits. A number of au- 
thors, among whom Mi'.ktI'NS (1920) is foremost, 
have contended, that some of the other straits, as 
that l)etween Java and Bali, or the one l)etween 
Sumba wa and Flores, are even more efficient di.s- 
tribution barriers than Lombok .Strait. Thi.s 
assertion is in conflict with the al)Ove-given find- 
ings of Pleistocene geology and it becomes there- 
fore necessiry to examine the relative efficiency of 
the.se water barriers in more detail. 

The Efficiency of the Water Barriers Between 
the Lesser Sunda Islands: -- d'he faunal change 
between Borneo and (’elebes is abrupt, but it Is 
much more gradual along the west of Wallace’s 
Line. The number of species of birds on this 
island chain is as follows: Sumatra about 440; 
JaVa, 240; Bali, 166; Lombok, 119; Sumbawa, 
122; Mores, 142; atul Timor, 127. In the fresh- 
water fish family Cypriuidac, Sumatra has 115 
species; Java, .55; ami Lombok only a single one. 
Of butterilies Sumatra has 224 species; Java, 270 



events of a more recent geological past. A con- 
siderable quantity of ocean water accumulated in 
the polar ice caps during the Pleistocene glacia- 
tions. It has been calculated that this resulted 
in a lowering of the sea level of tropical ocean by 
at least 70 m., but more probably by 150 m. This 
caused the drying up of all shallow seas and re- 
sulted in a considerable extension of land on 
Sunda and -Sahul shelves (see Fig. 69). .Sumatra, 
Java, and Borneo united with the Malay Penin- 
sula in the formation of “Sundaland,” an exten- 
sion of the Asiatic mainland and Bali became at- 
tached to this continent. Lombok, how'ever, 
which is separated from Bali l)y a strait of a depth 


sj)ecies. Of reptiles Sumatra has 192 species; 
Java, 126 species (KhNscif 1926). It is ol)vious 
from these figures that the animal life of Java 
is considerably impoverished as comp)ared with 
that of Sumatra (or Borneo). The reasons for 
this are not entirely clear, but two factors seem to 
be most inqwrtant. One is t he heavy act ivity of 
the Javanese volcanoes, particularly during the 
Pleistocene, which covered a good part of the 
island with lava and ashes and may have exter- 
minated a number of localized si)ecies. The sec- 
ond and more important reason is that Java is 
less humid and poorer in habitats than Sumatra, 
also more peripheral and thus less accessible to 
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colonisis from the Asiatic inaiiilaiid. The cli- 
matic deterioration, which isalreach' indicated in 
western Java, accelerates rapidly in the eastern 
part of (he island where in (he lowlands true trop- 
ical rain forest seems (o be largely replaced by 
monsoon forest. The result is dial many of (he 
most ('harac( eristic Java elements (including 
nearl\' all of the well-known emlemics) are re- 
.stricted to western Java. Of (he 340 species of 
Java birds only 245 are found in the eastern half 
of the island and it is reasonalile (o believe (hat 
some 70 of these species droi) out before the east- 
ern (ip of Java is reached, leaving only about 
170 species for the eastern tip of the island. No 
natural history survey has ever been made of (his 
section of Java. This is unfortunate because the 
fauna of a small arc‘a of easternmost Java, eejuiv- 
alent in size to Bali, must lie compared with the 
Bali fauna, if one wants to test the significance of 
Bali -Strait as a zcjogeographic barrier. It would 
be entirely misleading to subtract the number of 
Bali siiec'ies from (he total numlier of Java species 
and state t hat the difierence conijirises the species 
that are unable to cross Bali Strait. This method 
was actuall>- applied by Mkktens (1930) and 
BkonoI'KSMA (1936), who arrived thereby at the 
erroneous conclusion that Bali Strait was the 
most important barrier along the Sunda c hain. 


the number of breeding s(>ecies known from each 
i.sland (the second figure on Java gives (he num- 
ber of species on the eastern half of Ja\a). The 
third row of figures, and (his is the most imjior 
lant one of all, gives the numb'er of western spe- 
cies that are halted bv the various straits. The 
signific'ance of I.omltok .Strait becomes at onc e ap- 
parent. It jircvents the |)assage of 68 (41 ])cr 
cent) of the 166 Bali spc-cics. No other strait 
approximates ( his figure. 4'he last row ol figures 
gives the perc’entage of western sjiecies on c'ach 
of (he islands. 

'I'he relative etficienev of Lombok, Alas, Sape, 
and Flores St raits can be expressed b\ c alculating 
what iierc entage of (he sjcecies occurring on either 
side are stoppc'd Icy the straits. Lombok Strait, 
for examjilc, is a barrier for 83 ( = 68 ) 15) spe- 
cies of a total of 285 (166 | 119), (hat is, 29.1 
per cent. The peirenlages for the other straits 
and for a number of other animal groups are 
given in Table 2. 

The figures of 'Lalcle 2 have, of course, only a 
relative value since the species totals include 
manv' species twice, once east and once west of 
the str.aits. Still (hey arc v'alid as indicators of 
(he relative efficiency of these straits and of their 
rank. Many of (he smaller islands (Benida, 
Komodo, Sangcang, Rintja, etc.) are insulficiently 


Tahi.k 2 

Riialiw fllKifJuy of straits in Lessrr Sunda Island', 


LoinUok -Strait (liali-Lombok) ..... 
Alas .Strait (lyombok-Siiiiibawa) ..... 

Sape Strait (Sunibawa-Florcs) 

Flores Strait (Idores-AIor) 


HIkDS (OKU..) 1 

RF.PI ll.KS, AMI’UrniA. nC lIKKM.II’S 

RANK 

(if 2S.S - 2‘) per cent * 

AND tAM) Mor.I.l SKS (KliNSl U) 

HI of 377 - 22 percent 

I'OK hIKDS) 

1 

22 of 242 = 9 i>cr cent 

34()( 3()7 - Opercent 

3 

l.S of 2ti0 — -S.-S percent 

.S2 of 3()4 - l.S [ler cent 

1 

28 of 218 - 13 per cent 
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A faunal change Itetween the western and the 
eastern end cjccurs probably not onI\ on Java, but 
on all elongated islands of (he -Sunda chain such 
as Sumbawa, Florets, and Timor. This fact invali- 
dates to some extent t he figures on t he sub-secpient 
calculations, but it is fortunatclv’ of minor impor- 
tance in respect to the small and rather round 
islands ol Bali and Lombok. 

This is by no means the only difficulty that is 
encountered in t he attempt to determine (he rela- 
tive efficiency' of the various straits in the -Sunda 
chain. It ha])pens (hat there is a gradual but 
steady change of climate and i)lan( cover from 
west to east. Fach more easterlv' island is some- 
what more arid than its western neighbor and one 
after the other of the humidity-loving species 
drops out l)ecause the habitat becomes unsuitable 
and not nec:essarily because it can not cro.ss the 
water barrier sei)arating it from the next island. 

The elTect of six inter-island straits on the dis- 
tribution of birds is illustrated in Fig. 70. The (op 
line of figures records the number of eastern spe- 
cies that find the western limit of their ranges on 
the inter-island .straits. Lombok Strait shows (he 
highest figure with 15 species, but, on (he whole, 
the difference l)etween t he various st raits is rat her 
slight. This is not surprising, since all the eastern 
species have the ability to jump water barriers 
and it is [)robablc tliat the ecological factors on 
(he islands have as much or more to do with (he 
limits of the ranges than age or width of (he -straits 

* This iiKure indicates what percenfaKc of the sum of the 
species of the two islands on eitlier side of the strait have 
not crossed ttie strait. 


between (hem. The setond row of figures gdves 
explored and have therefore been omitted Irom 
(he tabulation. .Solor, Adonara, Lanlar, and 
;\lor have been united as Alor grou]). In the tab- 
ulation of the borders of western species only the 
easternmost occurrence h.ts been used. This ex- 
plains a seeming discrepancy of the figures. 
Flores .Strait, for exaniftie, stops only 24 of the 
143 species on h lores. One would exjject t he Alor 
group to have 119 species (143 less 24), but it 
actually has onlv' 75. The “missing” 44 (119 
less 75) species are, however, found on Wetar, 
Timor, or other more easterly islands, which 
proves that Flores Stniit is not the eastern limit 
of their range. 

The data pre.sented in Fig. 7(1 ami in Table 2 can 
be summarize<l as follows: Fach of the straits 
in (he Lesser Sunda Islands is a zoogeographic 
barrier. Lombok -Strait, however, is more ef- 
fective than any of the others. This is apparently 
due (o the fact (hat this strait persisted through- 
out the Pleistocene, whereas Bali Strait and Alas 
Strait dried up at (he height of the Pleistocene 
glaciation. Rfnsih’s data (Table 2) indic.ite 
that reptiles, ami)hibia, Initterflies, and land mol- 
liisks show similar conditions as birds and it is 
possilde (hat a more thorough explorat ion ot Bali, 
Flores, and Alor would make the two sets ol data 
even more similar. Mkktfns (1930), for exam- 
ple, who denies that Lombok Strait is a more 
important barrier than Bali or -Sape -Straits, bases 
this claim on a study of the very insufficiently 
known herpetofauna of Bali. Df Bfalfort 
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(l‘>26) and other students of freshwater fish are 
also handicapjped in a discussion of this subject, 
since with few excejitions there are no true fresh- 
water fish east of Lombok Strait. Kven Ikili has 
a badly depleted fish fauna. That this island is 
so jX)or in freshwater fish is not realh surprisiiij;, 
since it is a volcanic island and has not a single 
larp(e and only one medium-sized stream. It 
would be (larij^erous to l>ase too many conclusions 
on the distributional data derived from a single 
group which is so exacting in its ecological require- 
ments as are freshwater fish. 

Freshwater fish are useful as negative zoogeo 
graphic indicators. The fact that primary fresh- 
water fish (see Myicks, 1938, lor a definition ol 
this term) are absent from .Seran and Kei indi- 
cates, for example, that these islands have ha<l no 
continental connection with New' (iuinea. The 
presence of four species of freshwater fish in the 
lesser .Sunda Islands - Rasbora clbcrti on Lom- 
bok and Sumbawa; Clarias batrachus on Bali, 
Lotnbok, and .Sumliawa; Apluchrilus javanicus on 
Loml)ok; and A. cclcboisis on Timor does not 
nece.ssarih' prove continental connections for 
these, but it casts doubt on the means of dispersal 
of these species. The slight, or absent, differen- 
tiation of I he.se s|)ecies demands that these islands 
had a re('ent continental connection. However, 
if such had existed one would ex|)ec( a tnuch 
richer fish fauna, d'he trans|)ort of fish b>- water 
spouts is well substantiated and it is also i)ossible 
that Lombok .Strait had occasionally a surface 
sheet of freshwater while it was the outlet for the 
large streams (jf Pleistocene .Sundaland. It 
would be dangerous to go loo far in such specu- 
lations of possible chance dispersal l)ut it is even 
more dangerous to base sweeping zoogeographic 
conclusions on the i)re.sence of a few s|)ecies of 
.so-called freshwater fish. 

The Eastern Counterpart of Wallace’s Line: 

It isobvious (hat there must lie a lineal the east- 
ern edge (jf the island belt which corres|)onds to 
Wallace’s Line in the west. .Such a line would sepa- 
rate the zone of a mure or less pure Australo-Pap 
uan mainland fauna from (he islands to (he west 
with an inqioverished Papuan fauna and an Indo- 
Malayan admixture. This line has been vaguely 
referred to by I.ydf.kkkk and other nineteenth 
century writers, but I believe DF Bf.m fort 
(1913) was the first to point out its true signili- 
iance. It is not difficult to trace since it follows, 
except fora short stretch in the north, the 100 ni. 
<iep(h line, that is, the edge of that part of the 
•Sahul shelf that was drv land at the height of the 
I’leistocene glacial ion (Fig. 69). 1 1 [)asses between 
the Arn Islands, which havea pure P.ipuan fauna, 
arid the Kei Islands with an impoverished fauna 
with Oriental elements. Of birds, lor examj^le, 
166 species are known from the Aru Islands, in- 
cluding birds of paradise and many other tyi)ical 
Papuan types, while onlv’ 84 s|>ecies are known 
from the Kei Islands, including some western ele- 
ments. The line then pas.ses lictween the main- 
land ol New ( iuinea and .Seran Island. There are 
115 species of birds (about 30 per cent western) 
known from .Seran as against more than 300 spe- 
(ies from the Vogel kop, the neighboring part of 
New ( »uinea. The line that sejjarates the Papuan 
mainland fauna from the island fauna swings 
Irom .Seran north and pas.ses through the Gilolo 
passage separating the western Papuan Islands 
(Waigeu, Batanta, .Salwati, and Misol) from the 
Northern Moluccas. In this section the line does 


not lollow enlirelv (he 100 m. contour, which 
would exclude Koffiau, (ielie, Batanta, and 
Waigeu. I lowev er, all t hese islands are so purely 
Papuan and form such a well-defined faunistic 
unit that it .seems justified to be slightly incon- 
sistent. It might be worth while to emphasize 
that the litie, as just drawn, gives a better defined 
delimitation ol the “ Pa[)uan mainland" and 
" Papuan island ' launa than does Wallace’s Line 
in the west for the Indo-Malayan fauna. Its 
validitv is particular! v apparent for all groups 
with a limited dis[)ersai facull v , for exanqile fresh- 
water fish. Df BFAi'KOKT’s'map (1926, p. 103) 
ol the range of the sublamily Melanotat'niinae 
illustrates it (piite gra()hicall\ . This Australian 
groiq) extends westward as far as the Aru Islands 
and Waigeu. but is absent from the Kei Islands 
<md from the Northern and .Southern Moluccas. 

The sigiiilicame of this eastern line has been 
emiihasized In- a number of authors, it indi- 
ptes, like Wallace's Line, a major faunal lireak; 
it separates. like its western counterpart, a con- 
tinental from an island zone, as well as a zone 
with a more or less undiluted Papuan fauna from 
a mixed Papuan-Oriental fauna, a t'ontrast which 
is least apparent in the north. It is for all these 
reasons that this line must lie considered a major 
zoogeographic boundarv . 

Should an Intermediate Zoogeographic Region 
Be Recognized? - A grailual transition bc-tween 
the Oriental and the Australian faunas takes 
place in (he island belt between Wallace’s Line 
and its eastern counter[vir( . 'Phis was realized 
<iuiie clearlv b\ S.m.omon Mi'fi.fr (1846), the 
earli('st zoogeographer of (he Malav Archipelago. 
He lists correct i\ "Celebes, P'lores, Timor, Cilolo 
and jierhaps Mindanao” as islands oti which a 
mixture ol Indian and .Australian ehnnents is 
lound. W Ai.i.Acr; also, in his later publications, 
admitted the intermediate position of this region 
and stated ol ('elel.)es that it "hardly belongs to 
either [Oriental or Australian! region.” Piu.- 
si'.M'iFR (1904:101)7) lists ;i whole grouj) of work- 
ers who H'cognized the transitional character of 
this region. 

There are other fiu lors, in addition to the lack 
ol continental connection, whiih contribute to- 
ward (he poverty of the faun.i of this island belt. 
.Sai.omu.n Mi't.i.FK (1846) verv ably pointefl out 
some of the reasons, such as the small size of 
most ol the islands, their low elevation and their 
aridity. There is a more or les.s ;irid corridor ex- 
tending from the Philippines and Celebes to Burn 
and to the .Sunda Islands from eastern Java to 
Timorlaul. This zone has acted as a barrier to 
main- humidit v-loving forms and has prevented 
their pas.sagc from Sundaland to the Papuan Re- 
gion or vice versa. Additional reasons for the 
faunal poverty of this zone are the young geolog- 
ical age of many of the islands, which limits the 
number of chance colonizations, and the heavy 
volcanic' activity over part of the region. There 
are three lines of volcanoes in this transition 
zone, one extending from Sumatra through Java 
to the inner Banda arc, a second one following the 
western edge of the northern Moluccas, and a 
third one reaching from north Celelies through 
the Sanghir Fslands to the Philippines. The vol- 
pinic activity is thus strictly localized, liut where 
it occurs it may be a very serious factor indeed. 
As mentioned, it seems to be one of the reasons 
why Java’s animal life is so much poorer than 
that of Borneo or .Sumatra (Rfnsch, 1936). 



247 


Mayr: Wallace’s Line and Recent Zoogeography 


There are nol only 59 yoniiK volcanoes of more 
than 2000 m. altitude on Java, but also many ex- 
tinct late Tert iary ones. This fa<'tor is even more 
evident on Lombok wliere heavy Pleistocene 
eruptions of Mount Rindjani seem to have de- 
stroyed much of the mountain fauna. The same 
is true for t he \ olcano on Termite Island {Strksk- 
MANN, 1939:381). 

All the mentioned factors combine to give the 
fauna of the transition zone a peculiar ( haracter. 
This has impressed some of the authors to such 
an extent that they have proposed to give formal 
recognition to this fauna and elevate the island 
belt to the rank of a separate zoogeographic re- 
gion or subregion. 

DickivRson et al. (1928), who coined the term 
Wallacea for this region, and RrNsrn (1936), 
who simoh’ calls it Zivischcn^ehict (region of inter- 
mediacy), are the two most recent chainjiions of 
such an arrangement. This region would im lude 
tour dilferent grou|.is of islands, (1) the l.c'sser 
Sunda Islands from Lombok eastward; (2) the 
Moluccas and other outliers of the Pai>uan Re- 
gion (Tcniml)cr, Kci); (3) the (.'elebes group 
(with Sula and Talaut); and (4) the Philiiijmies. 
Two reasons are usually quoted in favor of recog- 
nizing such a transition region. One is, that man\- 
endemic sjiecies and genera are confined to it. 
The other reason is, that all of the islanils, which 
are included in this transition zone, are iiopuhited 
by a mixture of Indo-Malavan ami .Australo- 
P.ipuaii elements. As against these |)oinls which 
would fa\-or the recognition of a transition region 
there an* some very strong olqertions. Piu.si;- 
M'.KR (1904) has stated them cle.irL . lie points 
out that it is onl\- natural that 

•i znoncii^rapliic harder is not a line witlmiil width and that 
by neeesply there is a iiii\ture of faunal eleiiieiils alony the 
Ijorder of two /ooKeoKiaphic rcKions, caused by a n*( iproc al 
peruarat ion. 

Hut if one would admit for this reason a sixcial ‘‘transi- 
tion r('f;i(in" or a “region of intermediacy, ” one would ob- 
viously <iouble the tlidicidlies of delimitation, b'or now it 
would be necc,ssaty to trace botli of tlie border lines which 
se|)arat(' t he I tatirilion rcKion from eit her of the two adjoin- 
ing /ooueoKraphic rcKions. 

'rhese difficulties of delimitation are fiilh’ con- 
firmed b\ the two most recently jtroposed transi- 
tion regions. Dickkr.son ct u/. (1928:297) define 
theirs as follows: “Wallacea is outlined sharply 
liy Wallace’s Line (as modified) on the west and 
Weber’s Line ujton the east.’’ It thus includes 
the Philippines, btit it excltides the Moluccas, 
riniorlaut , and Kei Lslands. RbNscii (1936:265), 
however, includes in his Zwisclieiigchifl “('elebes, 
the Lesser .Sunda Islands, Timorlaut (perhaps 
also Kei) and the Moluccas (at least the southern 
Moluccas).’’ lie definitely excludes the Phil- 
i[)pines. ('elebes and the Lesser Sunda Lslands 
are, thus, the only two districts which the two 
transition regions have in common. 

The “degree of intermediacy’’ of the various 
sections of the transition region is very uneven. 
It seems, for example, that the percentage of 
Aust ralo- Papuan species in the Philippines 
(which are included in Wallacea by Dickkrson 
and Mi-RRii.b) is smaller than the percentage of 
Oriental species in New (luinea or Australia, 
^till, nobody would want to suggest including 
Aust ralo- Pajfua in the transition zone. 

Strksemann (1939:403) adds another weighty 
objection. lie points out that the tramsition zone 
comprises four separate districts which have much 
less in common with one another than each one 
has \yith some outside region: The Moluccas are 
faunist ically closest to New (iuinea, and ('elebes 


to the Philip|)ines, but the Philir)i)ines are closer 
to Malaysia than to ('elebes. The Lesser Sundfi 
Islands, finally, have a close faunal relationship 
with Java and Aust ralo- Papua, but only a very 
slight and recent one with Celel»es. To unite four 
such heterogeneous districts in a single “region ’’ 
violates all principles of regional zoogeography. 
After all, if a zoogeographic region means any- 
thing, it means the home of a more or less homo 
geneous characteristic fauna. “Wallacea,” how- 
ever, is the home of four different faunas. If is 
.self-evident that the formal recognition of a zoo 
geographic region of such heterogeneity is neither 
practical nor scient ificallx defensible. 'The term 
transition zone is justified oidy if apjilied infor- 
mally as a de.scripti\e attribute. 

Weber’sLine: - It isappanait from the pri'ciai- 
ing discussion that neither Wallace’s Line nor the 
formal acceptance of a transition zone are satis- 
factory attemi)ts of delimiting the Oriental 
against the Australian Region. 'Fhis leaves, to 
ni\ mind, onl>- one other alternati\e .solution, 
n.-tmcly, the recognition of a line east of Wallace’s 
Line. Before attemiiting to draft the best pos- 
sible course of such a line, a few words must be 
said about the validit\- of any zoogeographic 
borderline. 

A zoogeographic regioti is usualh' defined as a 
geographii' subdivision of the earth that is the 
home of a peculiar fauna. Such a region is char- 
acterized by the presence of nian>' endemic gen- 
era and families and b\' the .ibsencc of the char- 
acteristic genera and families of other zoogeo- 
graphic regions. Its border should be dravyn 
along the line w here this specific fauna is reiilaced 
by a different fauna. This procedure is logical 
and pre.sents no difficulties in all the cases where 
an effn'ient barrier separates tlu* two regions, such 
as is formeil b\ t he .Soiit h Atlantic between Africa 
and South America. However, an intermingling 
of the two faun.is takes (ilace in a border zone 
wlu'iieMT two su( h regions come into direct con- 
tact. 'Phis is exai'th what has hap])ened in the 
island belt between Asia ami Australia. Both the 
lndo-Mala>an and the .Aust ralo- Paiman maiii- 
land faunas have spilled over into the intermedi- 
ate i.sland belt ami it might seem impossible to 
delimit in sm h a mixed region one fauna Iroin the 
other one. However, as Ih-iLsiaNia.K (1904) saNS 
correctB’, “it is evident that there must be a line 
. . . within the region of mixture, on one sich* of 
which the faunal elements of one region prevail 
and on the other side those ot the second region. 
'Phis line can ser\e uselull\ to mark the bi.irder 
line between the two biogeographic regions.” 

On the liasisof I hese ( onsiderat ions Ih-a.siCNr.KK 
establi.shed a borderline lietween the Oriental and 
the Australian Regions, whiih he called “Well- 
er’s Line.” Pelsi nI'.kr drew the course of this 
line on the basis of non-zoological data, that is, 
primarily on the .soundings and other oceano- 
graphic results of the .Sil>oga PAperlilion, many 
of which are no longer valid today. However, 
Weber’s Line actually separates the i.slands with 
a more than 50 jier cent Indo-Malayan fauna 
from the islands with a more than 50 per cent 
Papuan fauna, asisevident from Rr.Nsr h’s (1936) 
careful data and from all the other zoogeographic. 
work of the region. With insignificant modilica- 
tion the line suggc.stcd by Pelsenkkr is still 
acceptable as the best jKissible borderline between 
the ()riental and the Australo- Papuan Regions. 

'Phe course of Weber’s Line (Fig. 69) is as fob 
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lows: In the north it begins between Talaut and 
Celebes in the west and the northern Moluccas in 
the east. In this section the line is extremely 
well defined, since the fauna of (he northern 
Moluccas consists of about 80 90 per cent and 
that of Celebes of about 20 40 per cent Papuan 
elements. The line continues from here between 
the Sula Islands in the west and Obi in the east 
and then swings around Hum. The fauna of (he 
Sula Islands is insufficient 1\ known, but it is 
close to that of Celebes exiept muth poorer and 
w'ith a stronger Moluccan element. .Still (he 
Papuan component is i)ro!)ablv le.ss than 40 per 
cent, while it is about 64 per cent on Hum and 
even higher on Obi. It is diriicult to tr.ice Web- 
er’s I.ine from Hum on. PHLSi-XHiiK attempted 
to follow the contour of the ocean l)ottom;md this 
caused him to run the line between Handa (“Imlo- 
malayan ”) and .Seran (“Papuan”) and between 
Serniatta (“ Indo-malayan ”) and Hal)ber (“Pap- 
uan”). The much more detailed information on 
the fauna of the.sc islands, which is now available, 
indicates that a dilferent <'our.se might l)e pr(“f(;r- 
able. The young xolcanic Handa Islands have 
a fauna which almost completely lacks endemic 
elements, and whi('h is very close to that of .Am- 
bon, .Seran, .Seratdaut, etc. There is no doubt 
that the Handa Islands must be included in the 
southern Moluccas. Babber. on the other hand, 
has a fauna whicli is closer to that of Dammerand 
.Serinatta, than to that of Tiniorlaut. It is. there- 
fore, preferable to place the line l)etween Habber 
and Timorlaut. Ki nsc ii (1926:206) has already 
pointed out the impossibility of separating Hab- 
ber from the iloselv related .Serin. itta and 1. dim- 
mer. The tamia of Timorlaut is .d>out 62.5 
percent Australo l’apuan. .South West Islands, 
from Roma and Kisar to Daminer and Haliber 
are a faunistic unit, but the progressive ilecrease 
of Indo-Malayan elements which .started on pna 
and Ifali conlinnes on these islands. It is po.s- 
sible that a future .anahsis m.n show that the 
eastern element on Haltber .and l)annner is al- 
read\ slightly more than 50 jier cent of the total 
faiin.a of these islands. lC\en tlien 1 wouhl be in- 
clined to retain them in the Oriental Region 
rather than to draw a line through the middle of 
the .South West Islands. 

C)ne glance at the map shows that Weber’s 
lane is situated much clo.ser to the Australo- 
P.ipu.an t han t o t he .Asiat ic shelf. The reason for 
this is twofold, faunal jiressiire and accessibility. 
Tile faunal pressure of the Indo-M.alayan fauna is 
greatiT than that of the Papuan fauna bet'ause it 
is much richer in species and families. The 
sphere of inlluence of this rich fauna will, there- 
fore, extend f.irther into the island belt th.in that 
of the poorer Papu.in fauna. The second reason 
is that the chain of the Lesser Snnda Islands, 
forming practic.dly a |)eninsula of Sundaland, 
was infinitely more easily accessible to colonists 
from the west than to those from the east, which 
had to jumj) the wide g.ap either from Australia 
to Timor (^r from New (iuinea (and Aru) to (he 
islands of Handa .Sea. The jireiiondeiance of 
Oriented sjiecies in the Lesser Sunda Islands 
would be even more pronounced if ecological 
factors (aridity) had not favored colonization by 
Australian elements. These various factors e.x- 
plain the present course of the line of faunal bal- 
ance, Weber’s Line. Wai.i.aci:’s argument that 
Celebes should lie included in the Australian Re- 
gion because it had so few Oriental species as 
compared to Borneo, is beside the point. Eva*ry 


true island has, of course, a much impoverished 
fauna, but its zoogeographic position is deter- 
mine(l by an analysis of its existing fauna and not 
by the elements it lacks. With an 80 per cent 
Oriental fauna ('elebes can not be included in the 
Aust ralian Region ! 

Weber’s Line has found curiously few adher- 
ents among zoogeographers ; Bodkn Ki.oss (1929) 
is one of the exceptions. There is nothing spcc- 
tacul.ir about this line and by crossing it one 
encounters a smaller faunal ch.inge than is found 
between Borneo and ('elebes, or between New 
(duinea and .Seran, or in general between the 
“mainland” and the “island” faunas (Fig. 69). 
The diflerence between the faunas of Sula and 
Buru .ind of Haliber and Timorlaut is, indeed, 
rather small. Weber’s Line is not acceptable to 
those who look for a strikingl\ conspicuous l)or- 
derline between the (drieiUal and Australi.in Re 
gions (RI'Asc It, 1926:265). 

Other objections have been rai.sed against 
Weller’s Line. .Some authors, for exami)le, ha\e 
objected to Weix'r’s Line becau.se it .sep.trati s 
islands which lie on the same submarine ridges. 
Thus it cuts between Habber ami 'I'imorlaut, be- 
tween Dammerand Handa, and between Sula and 
(-)bi, each of these three jiairs of islands lying on 
the same subm.arine ridge. It seems to me that 
this argument is .another instance of confusing 
zoogeogr.iphic and geologic.al interpretations, 
exact ly as in the c.ise of com inenlal versus oceanic 
islands (Mayr, 1941). The geology of an island, 
and |)articularly of an oceanic island, is of no con- 
cern whatsoever, when we are attemiuing to 
cla.ssilv its fauna. If the fauna of Seran and Kei 
is prevailingly P.ipuan, 1 shall classify these 
islands with (he P.ii)uan region. The fact that 
Timor and .Sumba with a ])revailingly Indo- 
Malayan f.iuiia lie on the same tectonic .arc has 
absolutely no be.iring on this tlecision. In fact 
(here is no evidence (hat any of these arcs were 
ever niised to the extent that the\’ were exposed 
tor their full length, and it is obvious (hat (he 
undersea geology ('an have no influence over the 
distrilmtion of forms that are disiier.sed ai ross the 
vv.iter. 

l)t£ Hkacfort (1926:184) also rejects Weber’s 
Line for a pureh' geological re.ison, bec.iuse “the 
Molucc.as are not the remains of a former greater 
land mass.” This argument isentirelv irrelevant, 
not only siiu'e Pi:i..si',\ia;R nowhere makes such a 
cl.'iim, but al.so because the former geologiial his- 
tory has a bearing on zoogeographic classiheat ion 
only to the extent to which it influemes present 
day distribution. 

1 know of only a single valid argument agaimst 
the adoption of Weber’s Line as the boundary 
between the Australi.in .ind (he Oriental Regions. 
It is t he objection against dividing arbitrarily any 
continuous series of vmlues at the halfwa>' point 
between the extremes. In the case of AA’eber’s 
Line the situation is aggravated by the fai t that 
the 50-50 b.dance between the Indo-Malayan and 
the Australian elements is not .always the same in 
the various taxonomic groups. The bird fauna of 
Wetar Island, for example, is more than 50 per 
cent Australo-Papu.an, while in other groujiH (he 
Oriental element seems to prevail. On Celebes 
about 67 per cent of the liirds are of western 
origin, while anmng m.irnmals, butterflies, rep- 
tiles, am()hibians, and land snails it is more than 
80 per cent. On the whole it seems as if among 
reptiles and butterflies the western element 
pushes farther eastward than among birds and 
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.snails. However, taking the fauna as a whole, 
Weber’s Line seems to separate rather neatly the 
islands with a prevailingly Oriental fauna in the 
west from the islands with a prevailingly Aus- 
tralo-Papuan fauna in the east. As stated above, 
the easternmost of the South West Islands (Dam- 
mer and Babber) possibly have slightly more than 
50 per cent Australo- Papuan elements, but it is 
inadvivSable to separate them from the larger 
group of islands of which they are an integral 
part. Lines of 50:50 balance face even more 
difficulties on continents than in archipelagos. 
The line in North America on which the Pale- 
arctic and the Nearctic elements balance, would 
be entirely unsuitable as a zoogeograiihic bound- 
ary. A 50:50 line is, thus, admittedly a more or 
le.ss arl)itrary boundary and may have to lie mod- 
ified in special cases. But it is no more arbitrar\' 
than to accept March 21st as the first day of 
spring (regardless of the weather!), or the 21st 
tiirlhday as the da\' on whiidi an adolescent 
rear hes seniority'. .Such rigid dixisions an* of 
practical usetiilness not only' in human aff.iirs, but 
trequently also in scientific matters. Different 
taunal regions are generally indii ated on zoogeo- 
graphic niajis by different colors. It is obxious 
that the 50:50 line is the most ('onxenient place 
where to replace one c olor b> anot lu'r. It is in 
this sense that Weber’s lane (as modilied above) 
may be accepted as the boundary between the* 
region with a prevailinglx' Oriental and the region 
wit ha prexailingly Australo-l’apuan fauna. 


Unsolved Problems of Indo-Australian Zoo- 
geography:— 1 lie* conclusions at which I arrived 
m the present analysis are not final Manx of 
the islands are insijfhcientlx' explored and it is 
certain that future exploration xxill add a gcjod 
deal to our knoxvledgc. A further refinement in 
the zoogeograjihic methods is also expected to 
yield increa.sed results. .Salomon Mli.licr, P. L. 
Sc’LATLK, A. K. Wali.acl, and other earh’ rejire- 
sentatixes ol the classii'al school ot zoogeogra|)hy 
selected arbitrarily a number of indic'ator species 
ind based the outlines of the zoogeographic re- 
gions and subregions on the distribution of these 
species. The lueferred techni(]ue of the* jire.sent 
pa[)er is to calculate in percent the proportion of 
taunal element in the total numlier of spec ies of 
certain localities. All the percentages in hdg. 70 
■ind Table 2 are derixed bv this method. 


In the matter of faunal c'omposition an exen 
superior met hod might be to determine the faunal 
relationshij) of the dominant species of each halii- 
tat. It seems, for examjde, to judge by Blnsc ii’s 
description (sec.‘ aliove) that the differenc:es lie- 
txveen the dominant species of birds of Bali and 
Lombok is cx^n more striking than is apfiarent 
from a statistical anahsis of the total faunas. 
Suc h a comparison of the dominant types of locAil 
faunas must lie based on accurate census clata 
gathered in the held and such data are not xet 
available. To gather them xvould be a xvorth 
while task of future explorers of the Malay archi- 
pelago. 

I he c:oml)ination of ecologic'al and zoogeo- 
graphic methods prcjinises to yield data of consid- 
erable interest. It seems, for example, that the 
faunal c:omi)osit ion of each haliilat is different. 
<^)f the elex^en species of birds that are restricted to 
the mountain forest of Timor (aboxe 4000 feet) 
only a single one is Papuan, the other ten are In- 
do-Malayan. The ratio is even, if not reversed, 
amejng the birds of the tree savanna of Timor. 


I.ack cjf exact ecological data prevents a more 
accurate analysis at the present time. Sti:i<:nis 
and other botanists have shown that a similar 
difference of flc:>ristic composition exists between 
different plant a.ssociations. Here is a practically 
untfjuched held for future investigators. 

The delimitation of biogeographic regions de- 
pends to a c'onsiderable e.xtent on the dispersal 
faculties and on the nat ure of the speciation proc- 
(isscsof t he cjrganisms of xvhic:h the distribution is 
studied. It has liec'ome evident in recent years 
that there is much difference between phytogco- 
grajihic' and zoogeographic classifications. The 
major florist ic regions coinc'ide fairly well with 
the major climatic regions. The major zoc^igeo- 
gra|)hic regions, on the other hand, indicate pri- 
nuirilx (he extent of formerly' (or c urrently) iso- 

l. ited land .ireas. 4'he biogeographic' classifica- 
tion ot New (iuiiuM is a good iliust ration for this. 
New ( luinea is, tcir the jiliy togeographer, a part 
ol the Al.ilaxan region, luit faunist icallx' it is at 
least .IS clo.se or ex en closer t(j .Xustralia. A com- 
p.'irison ol |)hx togeogr.ipliic and zoogeographic 

m. 'i j)s indic at c*s ( h.'it it is im| iract ical at thejiresent 
lime to const met biogeographic maps, that is, 
maps that inlcuid to illuslr.ite simultaneously the 
(list rilait ion of jilants and of aiiinuds. 

'riiis ise<|uali\ true, although to.i lesser extent , 
tor .miin.d groiijis with dilTc'rc'ut (li.s|)ersal facul- 
ties. I haxe .ilreadx mentioned aboxe the differ- 
ences iielxxeen birds and rejitiles in regard to the 
launal comjiosition of some of the islands. Muc'h 
more ac'curate clata are needc'd. It is (lossilile that 
scune of the* inxc'rt c'brat es show a di.st ribiit ion.al 
pattcaai that is much more* simil.ir tc) that of plants 
than to that cjf mamm.ds or birds. Progress in 
this lielcl cle[)ends l.irgelx on a more thorough fau- 
nistic ex|)lorat ion ol the 1 ndo-Aust raliaii Region. 

Summary :--(/ ) Wallace’s Line is not the 
Icoundarv Icetween the* I ndo-M.daxan and the 
Australian Regions, but rather it indicates the 
edge c,)l the area (.Sunda shell ) (hat xxas drv at the 
height of the Pleistocene glaciations. 

(j) The eciuixalent line along the* c‘clge of the 
-Sihul .Shelf separ.ites .\ex\ (iuinea and the Am 
Islands from the Moluc cms .ind Kei Islands. 

(j) Weber’s Line sejiarates the islands in the 
xvest on xxhich the Indo-.Malax an element is pre- 
dominant Ircjin the islands in the east on xxhich 
the Aust r.ilo-P.ipu.'in element h.is a numericAil 
superiorit X . 

Postscript: - 4'he results of an imjiortanl sx rn- 
pejsium fjii Wallace’s Line .and on the zcxigeog- 
rajihy of the Indo-Australian .in hijielago (.ScRlv- 
ICNOR, ct al., 194.L haxe lieen pulilished after the 
c'ompletican of the present work. These p.apers 
contain nothing th.at xvould reciuire a major mod- 
ific ation of the conclusions at whic h I have ar- 
rived above. Hoxvever, they' contribute a consid- 
eralile amount of interesting factual clata and 
raise a number of cpicstions which 1 have not 
treated. Corult {op. cit.) shoxvs that Weber’s 
Line, at least in its northern part between Celebes 
and the northern Moluccas, constitutes a more 
pronounced faunal divisicjn in sev eral families and 
genera of Imtterilies than Wallace’s Line in its 
most effective .sec tion (between Borneo and C'ele- 
bes). M.vlcoi.m .Smith {op. cit. ) comes to t he con- 
clusion, on the basis of the distribution of verte- 
brates, that Weber’s Line is preferalile to Wal- 
lac'e’s Line, if a .single liorderline lietween the Ori- 
ental and the Australian Regions is to be found. 
The liotanical contributors ernph.isize the clis- 
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creparu'v l)et\vcen the classifiration of biogeo- 
Rraphic rcj^ions of the /.ooloj^ists and of the l)ot- 
anists. This disaxreenienl is iniich less striking in 
re^an/ to the minor dix isions. 
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roiiiFs on which the Netherlands Indies differ 
inlrinsicall\ front bolli Eurojfe and the United 
States of America are climate and soil. To say 
that the Netherlands Indies are hjcaled in (he 
tropics, is to put the ca.se too vajitnely. This ex- 
pression (!ie tropics -covers the whole broad 
belt lift ween the Irojiicsof ( ancer and ( apricurn, 
or liet ween 23 N. lat. and 2.3'" S. lai . Ibit wil hin 
this vast belt itself great differences of climate 
are found and the strip between 10" N la(. and 
10 S. lat., within which the Indies lie, is (piite 
dislinci from the regions Hanking il on cither side 
and ma>- be appropriately called the Iropical zone 
in a special sense. The fad that I he Indies do 
not form part ol a ci^ntinent, but are a group of 
islands, accentuates (his tropical character very 
greatly, jiarticularly as regards rainfall. 

The firs! thing to realize is (hat in the Nether- 
lands Indies the seasons do not varv in (he same 
way as they do in Europe. For instani'e, in those 
regions there is no summer, when days are long 
and nights short, to be followed by winter in 
which the converse is true. Apart from a small 
variation of aliout twenty niinutesat the exlreme 
North and extreme South of (he archipelago, the 


* Reprinted from Bull, of the Colonial I nslilule. of Amster- 
dam 1:241-251 (19,18), 


days and night s all over t he I ndies are each about 
Iwelve hours long all the year round. As in thi.s 
region of the earth the sun in its daily course as- 
(’ends;ind descends almost pcriicndicularly to the 
hor-zon, the periods of dawn and dusk are alwa\’s 
short . 

As every day at noon t he sun stands high in the 
lieavens and shines for the same length of time, 
or ver\‘ nearly, it is clear that the daily variations 
of temperature will be practically the same at 
every point in the archipelago. Earticularly hot 
or particularly cold days iliffer but a few degrees 
from the average. Hut curiously enough it seems 
(o be the very slightness of this varialion whii'h 
makes human beings s6 sensitive to such changes 
of temiierature as (Jo occur. As a matter of fart, 
in the Netherlands Indies the thermometer ver\‘ 
seldom registers what one thinks of as Irojiical 
heal, but then we must reflect that temperature 
is but one of several factors in respect to atmos- 
pheric conditions as affecting the human senses. 
The maximum (emj)erature at sea-level hardly 
ever exceeds 3.3° Centigrade there, while in 
Europe or (he U.S.A. it often reaches 38° or 
40° C., and in Arabia and .Southern Persia even 
45° or 50° (A On the other hand the temperature 
at night shows a smaller drop inside the zone re- 
ferred to than outside it. and seldom falls below 
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23° or perhaps 2 1 ° C. 'fhe daily margin being so 
sVigbt and the temperature moving praetieaUy 
belueen the same limits every day, it is small 
wonder that even at the depth of only one metre 
the soil shows no v^ariation in temperature at all, 
remaining constant at 25° or 26° C. (a( sea level). 
In Europe a constant soil-temperature could only 
be expected at about ten times this depth. 

There are large stretches of low-lying, flat 
lountry in the Netherlands Indies, but the archi- 
])elago also includes highlands where considerable 
altitudes are reached. The higher one goes, the 
cooler it gets. Every 160 metres makes a differ- 
ence of 1° C.; at a height of 1600 metres, or almost 
5000 feet, the average temperature is, therefore, 
15° to 16° C., risingto perhaps 21°or 22° (!. in the 
course ol the day and droj)ping at night to 10" or 
11° ('. a delightful climate, this, as regards 
leniiterature; one in which we humans can enjoy 
life and feel perfectly comfortable. At 2400 
metres the average temperature is about 10° 

This same figure is well known as the mean an- 
nual temperature of man\- places in Western 
Europe, l)ut it would be a mistake to conclude 
from this fact that therefore a community of hiu- 
ropeans would find equally ajtpropriate condi- 
tions for living in l)oth regions. For though the 
average temperature is the satne in both, th(‘re is 
one great difference which must not be forgotten. 
In Western Europe the average winter temper- 
ature is 0° C. and the average summer temper- 
ature 20° in the troi)ics the temperature in 
these S('asons varies hardh- 1' instead of 20" 
\vhich,for tlu; peo])le who li\e there, means what 
I'JtNST H AiX Ktu., t hegreat ( ierman biologist of t he 
nineteenth cenlur>-, called “the everlasting same- 
ness”, and which certainly does not produce a 
stimulating effect on the human organism not 
to mention such extremely import.int factors as 
the influence of a practicallv constatU tem|)er- 
itureon the vegetation it sell and on t he activit ies 
of micro-organisms in the soil. The only varia- 
tion the weather undergoes is due to changes <4 
moisture, cloudiness or rainfall. Ami these 
changes ma\ be traced to one ol two causes, one 
local in origin, the other general. 

d'he lo( al catise iisualK' arises on or near the 
slopes of high mountains or mountain ranges in 
the various islands. During the morning hours 
the sun shines on these and on the coastal areas 
and warms them more than it docs the adjacent 
sea. The air above the land also gets warmer 
than that which is abo\e the water; it becomes 
lighter, rises and is replaced b>' air coming in from 
the sea. This movement causes a current of very- 
damp air flowing from the sea to the mountain 
slopes; as it rises, the air cools, the vapour con- 
denses to form heavy cumulous clouds and heavy 
rain, often accompanied Ity a sharp thunder- 
storm, until during the afternoon eejuilibrium is 
established once more. Towards sundown and 
<luring the night, the land gets cooler than the 
sea. Consequently the cooler air from the moun- 
tain tlescends to the sea and thereby liecomcs 
slightly warmer again, while remaining clear 
under the clear, starlit sky. Next day the same 
series of changes recurs -clear morning, then 
clouds, rain, clear weather once more; unless, 
indeed, monsoon winds produce a change in the 
usual sequence. 

These monsoon winds are not local in origin 
and constitute the general cause referred to above. 
They arise in the following manner: In June the 
sun is far to t he North. At t his sca.son it is hot in 


Southern Asia and comparatively cold in Austra- 
V\a. t)ver Asia cyclonic conditions prevail, in 
other words, in .S.E. Asia the prevailing wind is 
from the SAV.; this changes its course and be- 
comes .South i<.asterh- in so far as it comes from 
South of the eijuator in the Netherlands Indies. 
Over Australia an anti-cyclonic condition pre- 
vails, causing a South liast wind across Northern 
Australia, which arrives in the Netherlands In- 
dies as a dr\ wind from S.I-:. (o K. 'Phis dry East 
monsoon blows from Ma\- to .Sejitember, or even a 
little hmger, cspecialE' in the .Southern portion 
of t he archi[)elago. The furl her Norl h or \\ est it 
gets, the less strongly it is felt. 

In December the sun stands far to the South, 
above the central part of Australia. This means 
that the cwlone is now there, and th.it conse- 
quently the prevailing wind blowing across 
Northern Ausiralia and .South of the archipelago 
is from .South West to West. At this season it is 
cold in Asia, which f.ict ctiusesa North ICast wind 
that, on crossing the eipialor, turns into a North 
\\c*st wind. This wind is noted exerv'where 
throughout the Indies as :i wet monsoon, espe- 
citdly when it blows conjointh' with the .South 
Westerly Dce.in breeze caused b\' Australia. 
Wherever it meets highland count r>- or moun- 
tains on its course*, it causes heav\ rains, esjie- 
cialb' on the West coast of Sumatra, in Java, 
borneo and ('elebes. 

Haiti or dr\ weather in the plains is a matter 
depending chieflt on ihedrx' monsoon; but on the 
sides of the mountains the rainfall is only in- 
creased or decreast'd b\’ this wind. Hence then* 
are regions where it rains prat ticall\ ewry da\ of 
the \ e.ir. bec.tuse the dr\ monsoon does not [ten- 
et rale there. The [tort ion of Sumatra near the 
etpialor, almost the whole of borneo and large 
portions ol .New (luinea are tases in [toinl ; on 
the other haiul we find regions, such as the North- 
ern coastal part of Ivisi Ja\ a and I he .Small .Sunda 
Islatids, where the IvtsI tnotisoon is ver\' dry and 
l.ists very lotig. between these two extremes arc 
allsorlsol intertnediale condit ions, but there is 
h.ardh a spot in the whole of the Netherlands 
Indies where it does not rain hard for at least 
three or four motiths of the \ ear. 

The hea\\- raitifall of between 1 to 7 metres 
per year, which is [larticularly characterist ic of 
(he.se tropical areas. strotigK alTecis the soil and 
cotiseiptetiily the vegetation. I'or the aluindance 
of rain-w.iter not onh- wets the soil, but most 
distitictly leaches it ;il (he same time. All sub- 
stances that are soluble in water, however slight 
the solubility mav be, are dis.solved in the long 
run and finally carried away into the deiiths of 
the earth to springs, and thence to rivers and to 
the sea. This [irocess also takes place in the very- 
damp portions of the temperate zones, but there 
it works much more slowly, firstly, because the 
rainfall is less, and secondly because the temper- 
ature is lower —a circumstance which greatly 
decreases soluliilit y. 

A very significant point is the fact that among 
these soluble substances are (hose which serve 
to feed the vegetation. Mcncc we may say that 
in all tropical regions the soil is constantly being 
impoverished, is ever\’where (ending to a final 
condition which would make all vegetable growth 
impossible, because it would mean that plant 
food was entirely lacking. Fortunately there are 
a number of factors which greatly, in S(3me cases 
very greatly, retard the process towards this 
fatal end, or even very largely prevent its accom- 
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plishiiient. Hiiniati welfare deniaiids (hat we 
should know exact 1\- what these factors are and, 
if j^H)ssil;le, learn to promote their action. 

It is obvious that leaching decreases with (he 
rainfall, lienee in areas where (he dry ICast 
monsoon is fel(, (he soil is j>eneralh’ compara- 
livel\’ fertile, and what is more, re(ains i(s fer(il- 
i(y compara(ivel\- lon^. 'rids rule aj^plies all 
over (he ^lobe. All old civilizations which have 
been able to hold their own for ni;ui\' centuries 
ha\c had little rain, ('ascs in point are Mexico, 
Peru, (’artha^e, l'ii^\pt, PaU'stine, Mes<jpotamia, 
India, China. 'Fhe most highly (ievelope<i cul- 
tures that have ai)i)eared in the Netherlands In- 
dies flourished in Middle Java, ICist Java, and 
the islands of Pali and Londiok, that is, in areas 
where l lu; total \earl\ rainfall was not more than 
two metres and the ICast monsoon was slrouKly 
felt. 

The lower the temperature, the less intensive 
the leaching. This is wh\ often the leaching of 
the soil on (he sides of the mountains and on the 
plateaux is less ad\anced tlian at the foot ol tiu' 
mountains and in the lowlands. 'Phis comp.irison 
only holds j-ood when the areas compared have 
an equal and similar rainfall. Examples drawn 
from the Netherlands Indies are seldom really 
telling, l)ecausethe rains that fall thereon moun- 
tain slopes at high altitudes are often very 
heavy. In such regions the greater (|uantiiy of 
rain-water compensates the lower teinpenittire. 

As eruptive rocks disintegrate and decompose, 
soil is produced. This soil always contains clay 
and this cla\’ possesses the facult\ of altsorbing 
plant -food from the water circulating in the soil, 
and discharges it \ery slowKc I'his al-sor|)tion 
counteracts the leaching process and retards it. 
Humus performs a more or less similar function. 
Soil rich in clay and humus impoveri.slies slowhy 
quartz-sandy soil impoverishes quickp-. laickib' 
the rocks in Java do not contain much <juartz and 
hence there is little (luartz-sand in the soil (here, 
but in many parts of .Sumatra, Porneo, Celebes 
and New Cuinea the soil is rich in that sterile 
mineral, quartz 'I’his same is true of the ('ongo 
and many parts of hAiropc and America. 

In the tropics humus is always at a disadvan- 
tage, for the higher the temi)erature,thegreater the 
rate at which the humus is decomposed and min- 
eralized, whenever moisture and air are plentiful. 
P'or this reason the soil in low-l\'ing areas con- 
tains relativeh' little humus, part icularP' where 
f{jr(;sts hav e been al)sent tor a long period of time, 
'fhe higher we go, the cooler it is, the richer the 
soil is in humus. Hence it is on the mountain 
slopes that the flourishing tea and cinchona plan- 
tations are to l)e found; the best are on ncwl\' 
cleared forest -land. 

In the tropics rain almost always comes down 
in (he form of a sudden downpour such as in Ku- 
rope would certainly be termed a cloud-burst. 
This type of rain-storm pnxluccs another effect 
on the soil besides the chemical leaching de- 
scribed above, nainel>’, mechanical surface wash- 
ing, or erosion. \\'henever t he ground slopes even 
slightly, the rain-water, streaming down swiftly 
over its surface, carries away soil, in particular 
the valual)le top-soil containing humus. After a 
number of such heavy showers hav'e fallen on an 
open piece of arable land all the top-soil is washed 
away into the brooks and rivers and transported 
to the lowlands and the sea, ami nothing remains 
but the naked sub-.soil. When this has occurred 
on an estate, we mav say that it has lost most of 


the capital value represented by the .soil, espe- 
cially where the sub-soil is old, leached out, senile. 
In such cases it is very difficult to induce new 
vegetation to grow on this very poor soil. If the 
sui)-soil is not \’ct worn out but still juvenile, the 
task will be easier and the results more promising; 
but even (hen it can oidv' be accomplished b\ 
means of hard work ami much care. 

Put , curiously enough, once t his completely ex- 
hausted sub-soil has come to (he surface, oidy 
further erosion cati save the situ.ilion. For the 
laver of senile soil which has come to tlu? (ojv 
must be washed away, so as to expose a more 
juvenile la\er as a suitable bearer of a new cycle 
of v'egetation, either wild or cultivated. He that 
as it ma\', however, as long as there is natural 
wood humus left in the soil of t he t topics, erosion 
there is as great a calamitv' as it is in tempv'iate 
climates (U..S.A.). 

Furthermore, in certain parts of the archipel- 
ago - on the Small Sunda Fslands, lor instance 

there are clear signs of wind erosion as well as 
water erosion. 'I'liis, too, carries away much of 
the top-soil at times, when (he land has become 
thoroughly dried out, cracked and crumblv after 
a long Fast monsoon. Heav\ clay soil which is 
fairly well able to withstand the action of rain- 
water flowitig over its surface, falls a prey to 
strong winds during (he dry season and is blown 
away as dust. 

So far we have only spoken of impoverishment 

and occasional enrichment — of arable land 
In- the top-soil Ijeing carried away. Pul (he 
opposite often occurs too. 'Fhe wind and tnen 
more fre(|uently running water- supplies new 
soil here and there by covering certain areas with 
siind and dust or sill ami clay. Whether the con- 
tribution so obtained improves the land or not. 
depends on the (jualitv- of the new soil-covering 
material and (his again depends on whetluT the 
imported ehmients come from a region where sur 
face erosion prevails generalh’, i.e., affects the 
whole surface etiualK, or from one where this 
erosion takes (he form of gullying. In (he 
former case the sill carried by the water will con 
sist chieflv’ of fertile top-soil; in (he latter it is as a 
rule barren material brought to the surface from 
.some considerable depth. Where the silt is likeh 
to be fertile, an effort will be made to i)romote 
flooding as much as possible, while kee[)ing it en 
tirely under control l)y means of technically well- 
constructed irrigation works; where it consists of 
l)arreu material, jvrecaut ionary measures will be 
taken to prevent flooding as much as may be, and 
irrigation will lie resorted to but sparingly and 
with special care. 

All factors mentioned hithertoascontril)uting to 
the postponement or prevention of the complete 
exhaustion of the wet soil of the tropics are realh 
subsidiary to one radical factor which mav- at any 
time suddenly bring about a fundamental change 
in the whole situation, namely, the action of 
young volcanoes. Py (his wx* mean the action of 
volcanoes that are \oung, not in the geological 
.sense of belonging to the (ptarternary, in this case 
the holocene period, but in the sen.se that they 
have been active within the historical period, and 
preferably .so young that (hey have been active 
during the present century - are active still, in 
fact. 

In the Indies such volcanoes are chiefly found 
in Java, but there are also some in Iktiiand Lom- 
bok and on .some of the other .Small Sunda Is- 
lands, in Celebes, and finally, in certain parts of 
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Sumatra. These all l;elong to the type which 
eject great quantities of ashes, sand and stones 
over t he surrounding country. This means thor- 
ough rejuvenation of tlie soil in the areas con- 
cerned. 

At first ever\ lhing in the immediate neighl)our- 
hood (jf I he centre of erui)tion, on the slopes of the 
mountain, is in ruins, huried under all those 
ejecta. Hut it is surprising how {jui( kly a new 
surface lietomcs covered with a fresh mantle of 
xegelation. A qiiarlt r of a centurv is often .suf- 
ficient to liring this about. This fact was noted 
in connection with the eruption of Krakatau in 
1883, of Klut in 1902 anci again in 1919. If there 
is no immediate recurrence of the eruption, the 
new .soil remains extraordinarilx' fertile for cen- 
turies, to l;e finalK' sulijected once more to grad- 
ual impoxerishment as a result of leaching In 
tropic'al rains. 

Henc'e we may fitlx' aiiplx- the old Latin adage 
to the soil of the tropics in the more limited sense 
referred to at the laginriing of this article: “ Igne 
nalura renoxatur integra.” Lacking that vul- 
canic fire, the soil xvould deteriorate conqiletelx’, 
whether sloxvlx' or (piickly, and the means at 
man’s disposal for counterac ting this process of 
impoverishment are, after all, onlx- makeshifts, 
important though they lie from our human .stand- 
point . 

Soil conditions actually obtaining in the Neth- 
erlands Indies and, mntatis wulandis, in other 
trofiical areas in Asia and .South America c;or- 
roborate the xiexxs roughlx- outlined above. 

It is no mere fortuitous circumstance that Jaxa 
is the most highly dex eloiied of ;dl t he islands, but 
the inexitable outc'ome of natural conditions. A 
considerable number of xcilcancx's xvhich have 
lieen active within rec'ent centuries, or even 
decades, have repeatedly brought about complete 
rejuxenation of the .soil of the' surrounding coun- 
try. Here in Jax a xve find cine hona and tea plan- 
tations lioth verx' exacting cultures on the 
slopes of the volcanoes, and on the plains at their 
fcjot - - thanks to the highly dexeloped irrigation 
system — rice, sugar and sexeral other irops. 
Hut those parts of the island xvhich lie beyond the 
.sphere of x’olcanic influenc'c are obviously sexeral 
degrees less xaluable from the agricultural point 
of view. Lortunately such areas are ('ompara- 
tively rare in Jaxa. 

In. Sumatra t he (list ribut ion isdifferent. There, 
fine volcanic areas are in the minoritx’, occurring 
only in the North in the Hat taklands and Deli; in 
the central |)ortion along the Western coast and 
in the highlands of Hadang; and in .South .Su- 
matra in the Palembang highlands; but all these 
added together form but a small frac tion of this 
great island. Furthermore in comparing Sumatra 
xvith J.'ix a, xve must rememlier txvo things: Firstly, 
that the dry East monsoon only touches the 
Southern jiortion of .Sumatra, and only reaches it 
when much reduced in strength. Heiu'e the 
leaching of the soil is continuous in these regions, 
for there is scarcely a sjHit where an axerage rain- 
fall lower than 100 mm. is ever registered for anv 
month of the year xvhatever. Sc'condly, not all 
volcanic products are of the same nature. In 
u tlie ejecta often lielong to the more 

.•^md” type, while in Java thex’ are more “ba- 
sic ; xvhich means that in .Sumatra thex' contain 
more silicic acid, in Java more calcium, magnesia, 
iron and phosj'horic acid. Furthermore, in Jax'a 
pcjtassium is found in a more easily as.similal)le 
form than in .Sumatra. In short, the ejecta in 


Java are more fertile and produce lietter .soil for 
agricultural purposes than I ho.se of Sumatra. If 
the reader shotdd be inclined t(j oliserve that 
there arc volcanic areas on the latter island not 
included in the al^oxe list, he should remember 
that these are the districts where the acid ejet ta 
predominate. 

From the aboxe it folloxvs p'articularlx if we 
consider (hat xast areas in .Sumatra are enlirelx 
outside the range of xolcanic influence that 
this island as a xvliole xvill never be as fertile or ,is 
intensix(;Ix cullixatcd as Jaxa, unless, indeed, 
(■(juntless volcanoes become active there and thus 
rejuxenate and iniproxe the .soil bx scattering 
first-class xolcanic ash oxer it, as for instance 
Krakatau did all oxer the .Soul hern most portions 
of Sumatra, xx lien it eruptt'd in 1883. Sixtx-fixe 
xvarsago the Lampong Districts wc're territorx in 
xvhich there was xxry little doing; since 1883 this 
regiott has revixed; it is lieing dex eloped agricul- 
tiirallx ; lxuro|)ean enlerprisf's flourish there and 
xve find immigration from Jaxa to join alri'adx' 
j>rosp('rous “colonies’’ of migrants from that 
island, d'he impulse that led to all this actixitx 
xvas gixen bx the xolcano. 

('elebes (jilTcrs in manx resjiects from both 
Java and .Sumatra. There, too, xve find xoimg 
yol(';mic areas, chii'flx in the North Fastern pen- 
insula, or the Minahasa, and these pnxluce fertile 
soil. The same max’ lie said of the .Smith West- 
ern peninsula. As might be exiiected, these are 
the most iirosperous ami most densely populated 
parts of the island. Lhe remaining [lortions, 
namely, the central part xxith its two protrusions 
e.xtending North Liast ;ind South hiast respec- 
tively, possess no xoh'anoes, nor anx' agriculture 
to speak of- at most coco-nut groves here and 
there along the c'oast - because the soil there 
does not encourage agri('ulturc. And tlie ])o[)ula 
tion is much le.ss dense here than in the Minahasa 
and the .S..S.W. portion of the island. 

Noxv if xve look at Hornt'o and N’exv (iuinea 
we are considering only the Netherlands .section 
of the latter — xve find that the.se Ixvo islands are 
entirely devoid of xolcanoes. No need to sean h 
lor juxenile xolcanic soil-txpes there, for there 
are none. Noxvhere is the soil of such a character 
that it could be used without prexious s|)ei'ial 
preparation to grow food crops lor a number of 
consecutixe xears. 'Phere are areas that [(resent 
the ne('es.s.iry physical characteristics but all the 
soil has reached an adx anced state of senilit x’ as a 
result of continuous leaching. Rubber trees and 
the like demand xery little from their surround- 
ings and xvill gnjxv on the recent Iv deiiosited 
allux ial soil as it is, but in alnujst all other cases 
a crop lu'eds manure, cither animal or artificial. 
Under these circumstances only crops th.il fur- 
nish highly xaluable products can lie m.ide to 
pay, and even then there comes a time xvhen 
previouslx- cfTcctix e measures prove xain. A case 
in point is the now extinct tobacco-groxving in- 
dustry in Hritish North Horneo. Where at an 
earlier date the jungle xvas forced to make room 
for plantations, the jungle has once more made 
good its claim to the land. 

To comment on all the other islands of the 
archipelago xvould lead us far beyond the .sco|)e of 
this article. We xvill mention only one or txvo 
points. It is interesting to note that in the early 
days the Netherlands United Fk^st India Uom- 
pany .settled in the Moluccas, on the islands of 
Ternate, Tidore, Ambon and Hand;i. The object 
xvas to cultivate valuable spices such as cloves. 
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nutmeg and mace. Curiously enough, all these 
islands arc volcanic. Burn, Ceram and Misool 
are much larger, but not volcanic, and these the 
company ignored. 

In the Small Sunda Islands group we have Bali 
dominated by .Mount Batur, Loml)ok by Mount 
Rinjani. These two volcanoes have provided 
their resjx'ctive territories with first-rate juvenile 
soil, on which has arisen a dense, prosperous and 
highly cultiv'ated population. Sumba, on the 
other hand, has had very little volcanic influence, 
its dreary, desert-like wastes being composcfl 
chiefly of bare, calcareous rocks. All there is of 
good soil is washed or blown from the highlands 
into the lowlands and hence we find, besiiles the 


very poor, utterly deserted areas mentioned 
above, also fairly prosperous plains. 

The above may be siimmarizeil as follows: It is true that a 
fall of rain may be a blcssins to an aRricultural area i)arched 
from drouRlit. but it isci|ually true that in the tropical zone 
in the narrower sense of tlie term - the zone in which the 
Netherlands Indies are situated ■ too much rain is l)ad 
and, further, that abundant rainfall is tlie caii.se of continu- 
ally incrcasiiiR impoverishment of the soil. The only rcRen- 
eration of the soil that spells radical improvement is that 
produced by volcanrtes. Witliout active volcanoes the 
future can only mean retrogression. But retronression may 
be Rreatly retarded and counteracted by human action. 
This last is the splendid task of the .science of agriculture. 
Much has already been achieved along this line, and 
probably much more will be achieved in the future. 
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If wc wish to make a study of the relation be- 
tween po})ulatioii tlensity and soil, we must con- 
fine uursclve.s to regions where the distribution 
is not (leiHMidtMit, or at least not altogether de- 
pendent, on means of subsistance which are 
entirely, or almost entirely, indejM'inlent of the 
nature of the soil, such as track* (import-trad<*, 
export-trade, transit-tradr*); mining; industry 
based on mined raw materials, or on materials 
brought from a distance and the like. We must 
confine oursehes, then, to s pea fu ally ayrkidtural 
ureas, where uyri<Hlturc and liorticullure and 
forestry are the only, or at least by far the most im- 
portant, means of earnine a livirifi. 

As the Xetherlands Indies is still at the present 
time largely an agricultural region of this kind, 
it is a particularly suitable* object of study in 
connection with our problem. Thanks to the 
excellent ( Vnsus, tak(*n in 1930,* we know fairly 
well what the population is in difTe*n*nt |)arts of 
the* archipelago. d'h(*se figures show that the 
de*nsity varies from U*ss than one to more than a 
thousand souls per km^. In other words tin* 
ditfere'uces an* enormous. Hi*nce to treat the 
whole archipelago as if it were a uniform area 
and could be studied as such is out of the ques- 
tion. 

h'or, while the average for the whole territory 
is put at .31.89, we find Java and Madura run- 
ning up to 316.11 and on the other hand, the 
Outer Brcjvinces fallitig to 10.73 — a surprising 
contrast indeed. And within the Outer Prov- 
inces thems(*lves we meet with very great dif- 
ferences. Tor Bali and Lombok the figure is 
175.18, for ('elebes 22.39, fix Sumatra 17,43 and 
then again there is Borneo with 4.02 and New 
Guinea with 0.73. lb*nce we will consider the. 
islands and islands groups .separately first and 
then finally compare these very greatly varying 
territories with each other. 

* Reprinted from Comptes Kendus du Congrls Inlerna- 
iional de (tengraphie, Amslerdam, lojd. Tome Deuxu'me, 
Section Illr, pp. 478-493 (1938). 

1 The Report i8 being published in a series of volumes, the 
first of which appeared in 1933. 


1. JAVA. If we examine the large volum(*s 
containing the (Vnsus Returns for 1930, wt* find 
that to (*ach of its several parts dealing with 
VVe.st Java (1), C'entral Java (II) aiul Last Java 
plus Madura (III) is ;ipp(*nded a map on which 
the country is dividetl into administrational 
units called districts and coloured in eight shadt's 
indicating poi)ulation density. 'I’hose who do 
not know Java and its soil will learn little from 
those maps and see nothing but colours showing 
that the population is very dense in and around 
the big cities, and further, that tlu're are certain 
districts where* there* are less than 75 inhabitants 
per km'L many wh(“r(' th(*re are between 150 and 
500, and several with betwee'ii 500 and 1000 al- 
though they do not include a large* city. But as 
soe)n as we begin to notice the te)pography and 
ge*e)le)gy e)f Java, the* climate and the soil types of 
the different parts of the islanel, the*se maps be*- 
gin tej take* een a gre*ater significance fe)r us. 

In general we may assume* that where the* seeil 
is goexl anel fertile, agrie ultural cre)ps will l)ring 
in a rich harvest, with the* re*sult that the pejpu- 
latie)n whie h cultivate*el them is not e)nly satisfieel 
with past success, but is, further, inspire‘d to 
bring more and more lanel under cultivation. 
If on the other hand the harvest is peeex, the 
tendency will be to cultivate more intensively 
or to move away to another place* where more 
success may be anticipated. 

On the island of Java -and as we shall see 
later, this really applies to the whole of the 
Netherlands Indies experience has shown that 
the most fertile soil types are related to volcanoes. 
We find them on their slopes, at their basg and 
in the basins of rivers, the water and silt of 
which conies from a volcano. But such volcanoes 
must be recent, must have been active within thi* 
most recent geological period or be active still. 
Old volcanoes are covered with more or less 
worn-out, senile soil, which, still cultivable and 
physically good for vegetation, is very much 
impoverished. On and round a recent volcano 
the soil is usually composed of or derived from 
volcanic ashes and sand, in fact often contains 
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little else as yet in the way of n<‘wly formed soil 
material. Such juvenile volcanic ash-soils are 
extraordinary rich. Is it any wonder, then, that 
peoph' risk the dangers of another eruption and 
eagerly choose such land to settle on? 

Now steep slopi's are always more' dillicult to 
bring under cultivation and also to live on than 
plains; it is thertfore that the more level river- 
lowlands at the foot of the volcanoes ar(‘ pre- 
ferred to their slo|)es. Moreover, as a rule, the 
plains get more sunshine; this is a matter of di- 
rect importance to the veg('tation, but it is also 
indirectly significant, for the n'ason that the 
fertility of the soil is promoted thereby. 

The following districts in West Java (see 
table) illu.strate the above. The most juvenile 


factor. Witness the following facts: .Slawi and 
'Fegal derive their fertility from the young vol- 
cano, Slamat, via the ri\er Kali Gung; Pur- 
bolinggo and Sukaradja lie on that same moun- 
tain’s southeastern spur; Klaten has the finest 
Merapi-soil, 'rulungagung has tlie same fine soil 
derived from Klut and Probolinggo g(‘ts it from 
the Lamongan volcano. On the other hand 
Ambarawa and Salatiga are on older volcanic 
soil; Plora, 1'jepuh, 'bulian, Hodjonegoro and 
J.amongati in a tertiary area, far away from the 
nearest VT)Icano. At Paree the .soil is composed 
of Klut-ejecta; these are^ot fine as in I'ulunga- 
gung however, but more sandy and stony. Not 
.so easy to irrigate (‘ither, and, beside-, rather too 
juvenile. Hence the figure for each dislru t can be 


Volcanoes 

Districts on sloi>es 

i*oi)uIation 

Remarks 

r,pdeh 

(1) Tjibadak 

296 

The Gedeli .soils are no lonxer fully juvenile. The dis- 


(2) Tjiawi 

412 

tricls (i), (a) and ( 4 ) include also many older non- 


(i) Patjet 

292 

(jedeh-soibs. (.^), even if (he capital is excluded, is 


(4) I'jibeber 

41. S 

high on account of the vicinity of this larxe town 


(.S) .Sukabumi 

562* 

(vexetal)le and (lower culture). 

Tannkuhan 

( 6 ) Tjikalnnuwetaii 

198 

The northern sloi)e.s of the TaiiKkuban Prahii are al- 

PrahiJ 

(7) Purwakarta 

189 

ready rattier senile; rejuvenescences have taken place 


( 8 ) SeualahcranR j 

191 

to (he South in the direction of ( 0 ) and ( 10 ). ( 0 ) lies 


(<)) Leinbanx , 

111 

hiRher, with potatoe and veRetable culture; ( 10 ) has 


(10) Tjiinalii 

4)1* 

inoie jilains and, moreover, has the xarrison as an 




outlet. 

(iuritur 

(It)LHes 

152 

Both districts have sawahs with .splendid yields; be- 


(12)Tro(>onu 

514 

sides fish culture. 

CaliinKgiinn 

(l.t) (jarut 

552* 

( 14 ) and ( 14 ) have more plains than ( 15 ) and (iti). 


(14) Ta.sikmalaya 

647* 

( 16 ) lii's liixli and is accidented. includes also non- 


(15) 'I'jinwi 

176 

GalunKRUiiR .soils, but all soils are volcanic. 


(16) Sirixaparna 

417 


Tjetiinai 

(17) Madjalenxka 

540* 

(i 7 )and ( 18 ) hav<‘ mote lowlands. Be.sides rice, suxar 


(18) Kadjaxaluli 

520 

is already cultivated here. But ( 17 ). like ( 10 ), ( 20 ) 


(Tb) I'jiliimis 

468 

and ( 21 ), already includes some bad tertiary areas. 


( 20 ) Runinxan 

454 1 



(21) Telaxa 

447 j 



* These tigiues for the districts have been recaleiilated after deduction of the pormlation of th<‘ imiriiciiialilies and towns, 
and naturally tlie area of tliese. 


soils, not e\en turned brown yet, are to bt* found 
in (9) to (14); most weather-worn and lixiviated 
(i)y heavy rains!) are (ho.se of (6) to (8). Note- 
worthy are the corre.^^ponding population den- 
sities of the surroundings of the larger towns such 
as .Sukabumi, Tjimahi, Garut, Madjalengka, 
to which Tjandjur (500), Huitenzorg (577) and 
Mr. ('(jrnelis (550) may be added. Such a cor- 
respondence might indicate that the .said figures 
were due more to tlu“ \icinity of a large town. 
Put that would mean that in ('entral and Ka.st 
Java and elsewhere, too, the same figures would 
be found in the neighbourhood of large towns. 
This is, however, by no means the case. Take 
the following districts, for instanc'e (capitals 
excluded): 


.Slawi 

797 

.\mbarawa 

468 

Texal 

1052 

Salatiga 

487 

PekalonRan 

1486 

Royolali 

460 

Purbolinggo 

712 

Sragen 

454 

.Sukaradja 

746 

Blora 

405 

Kebumen 

795 

Tjepuh 

246 

Purworedjo 

«47 

Hodjonegoro 

242 

Klaten 

1024 

Tuban 

412 

Kudus 

900 

Lamongan 

341 

Tulungagung 

770 

Paree 

335 

Probolinggo 

710 

Bondowoso 

278. 


Although, as we. have seen, the fact that it 
contains a fairly large town, does influence the 
density of the population of the district, yet in 
Java thJ nature of the soil is a more important 


e.xplaincd on the ground of the nature of the soil 
combined with climatic conditions. Put there art' 
exceptional cases too. For instance: the high 
figure for Pekalongan and the surrounding 
c'ountry is certainly due to the batik industry 
located there, and that of Kudus to the nati\e 
cigaret industry. More signific'ant still in this 
connection is that between .Slawi and I't'gal 
there lie.s the Adiwerno district, complett ly ir- 
rigated but not including a single large town. 
The population demsity thc-re is 16.^8 the high- 
est of any country district in the Netherl.inds 
Indies. \\'ithout Slamat’s good gifts such a 
numerous population would be out of question 
there. 

Asa matter of fact the.se good gifts of .Slamat’s, 
and al.so those of the Dieng volcanoes, were car- 
ried southwards with the waters of the river 
Serayu to the stsi. And the sea gavt* them liack 
to the land in tlu' form of sand and dunes along 
the coast from Maos on far to the Eastwanl. 
Further on other rivers worked to the same end, 
with the result that along the whole .South coast 
from Maos to Djoeja all the coastal districts 
show an averagi* <lensity of between 500 and 
900. Eastward and westward .Slainat could 
hardly shed its beneficence because of the pres- 
ence of older highlands. Hence we find districts 
there with only from 500 to 400 inhabitants per 
kni.2 

The country surrounding the Merapi is an- 
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other rc'inarkable rase. 'I'his volcano, the last 
t'ruptioii of which was only seven years aj>o, has 
recently sent its ashes, sand and stom*s more 
<‘specially in a westerly to south-westerly di- 
rection; to the North lies Gununj> Merbabu, 
barrinji; the way and to the ICast a rin^wall, over 
which oidy HkIU, powderi-d t*ji'cta c.an be carried 
to cover tlu- land as aerial deposits. Round the 
foot run the ri\ers which sort out the youn^ 
fertih' soil-int^redieiits and deposit them ai^ain 
as alluvial typ)es of soil still more fertih* than that 
found on the mountain slope's; to the* West runs 


bacco culture in the Native States). On the 
casterre banks f)f the rive rs Kali De'iikeng and 
Kali Se)lo the eh-nsity suddeiilv' drops from more 
than 800 to less than 500 mue h less ash fre)m 
the Merapi reachee] this are'a. Nor ele)e'S the 
density e'xeH'e'el 500 in the- highlands to the North. 
The pre).\lmity of the large town of Surakarta 
eloes not seem tee inllue iiei' tlu' situation; neither 
eloes Magelaiig alle-ct the surrounding ce)uutry; 
all depends een the volcanic products on the' 
soil; and rivers act as front ierline's e-ve-n in the' 
matte-r e)f eh'usity of population. 



the- Pre)go, to the' .South the Opak, to the- Kast 
the De'iikeng and Solo rivers, d'e) the North 
the*re is none. And neiw for the comparative 
ek'usity of the population (see Fig. 71). 

be) the South anel South West, whe-re* the* 
younge st sand and bleeeik streams came we see a 
density ranging betwe-e-n 545 and 65.S (1); more 
to the South on the alluvial soil, from 800 to 
600; westwards from here, across the Progo 
valley, 578 to 500, and then along the coast the 
figure's rise' once more. On the eastern slopes 
the density is 600, abova- these 400 and on the 
saildle between Mc'rapi and Merbabu, where 
there is extensive forest rese'rve which more- 
over the younge'st ashes did not reach, only 245. 
At the foot the figures ri.se to 800 or t!Ven to 
more than 1000 (Klaten, the centre of the to- 


I'yiiical, too, in this connection is the course of 
the riva'r liratitas, ('specially there where, near 
Hlitar, tlu' ('jk'cta from Kbit enter its waters, to 
be .sorted or mix('d and tlu'n deposited again. 
The extensive higher portions of Srengat, 
Ngadiluw('h and Paree are as yet too arid on 
account of excc'ssivt' sand, gravel and stones to 
bring thi* avi'ragt' higher tlian about 400. Along 
the Hrantas the figure is higher (Tulung Agung 
(770*),* Kediri (490*), but then coiik' Papar 
(610); Warudjajeng (721); Kertosono (609*), 
Idjornbang (672*), Modjoagung (657); Modjo- 
kerto (556*), Krian (705), Taman (617), Si- 


* An asterisk niean.s that, as mentioned before, the figure 
in nuestion has been arrived at after the population and the 
area of the (main town) t:ai)ital of the district, have been 
subtracted from the total population and the total area. 
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(loardjo (455), Modjoasri (541), Porong (696), 
( j('rn|)()l (656), Baiij,dl (479*). Both to the North 
and to the South of this series the figures are be- 
low (400), and in the tertiary marls of the ad- 
jacent Gunun^ Kendenji^ even below 200. 

Al)ove we spok(‘ of the beneficent effect of 
volcanoes. But not all volcano(‘s are the same. 
I'he above mentioned oik'S all provide basic 
rock, with much lime, maj^nesia, iron, pota.ssium, 
phosphoric acid in tln'in. But volcanoes oftcm 
produce acid rocks containinj; much silicic ac'id, 
little lime and little iron. 'I'he soil derived from 
such rocks is in general physically less loose and 
often very sticky and heavy; chemically less rich, 
too. In Java there is only one re}>ion in which 
such rocks occur to any j^reat e.xtent, namely 
Bantam. Whi-re they pn'doininate the fertility 
of th(' soil, hence the agricultural n'turns, lu^nee 
the density of the population is naturally less 
than it would have been if the rocks had been of 
the .same nature as those derived from (ialiing- 
gung or .Slamat or Mt'rapi or Klut. 'I'he fol- 
lowing districts illustrate this: Pamarayan 291, 
Rankasbitung 173, Lcbak 79, Parungkudjang 
66, 'I'jilangkahan 47 and Tjibaliyung 20 - this 
last being the lowest figure for java. 

'Phe poverty of the soil in these last mentioned 
districts is due partly to the fact that the bleached 
Bantam tuffs are already primarily poor in plant 
food, and partly to the climate. 'Phere is a yearly 
rainfall hereof between 3 and 5 m and this leaches 
the soil thoroughly. With such a rainfall the soil 
must he. very juvenile to produce enough food for the 
population, and sinc(> there are few in.stances of 


this reduction of rainfall must not go too far. 
It rnu.st not proc(‘ed to the point where there is 
insufficient moisture for the food crops, so that 
these might consequ<-ntly suff(“r and finally di(‘ 
from drought. 

In order to correct unfavourable conditions 
in regard to water supply, the cultivator, in the 
present ca.se the native of (he Netlu'rlands Indies 
applies irrigation. The table bchiw will serve 
to make clearer the effects of this irrigation: 

Mere we note: 

in (1). Phere are two reasons for the fact that 
it is impossible to use irrigation as a means for 
providing the lacking food crops. 

a. Phe land is conve.x in all <lire('tions consist- 
ing of ridges and hillocks, on which irrigation 
wat(‘r cannot be brought. For e.xainples from 
Bantam see above. Lime plateau.\ in South 
Prianger, natnely, Djainpangkulon 64, .Sindan- 
barang 42, Bungbulang 57, Pameungpeuk 55, 
Karangnunggal 88, Tjikatomas 92, 'Pjidjulang 
79, fall iindcT the same head. Also Pjilatjap 
175, one of the low'est averages in ('entral Java, 
and Panggul 139 in .South Kediri as well as the 
Southeastern part of (ienteng 111, almost un- 
inhabited. 

b. Water can be l)rought up, but this water 
itself comes from areas where the soil is poor 
and therefore it contains little plant food or none. 
A case of this kind hardly ever occurs in Java, 
but in the Outer Provinces (.Sumatra, Borneo 
and New^ Guinea) it is fairly common, ('on- 
clusion: irrigation is useless. 

In (2). If irrigation is ap|)lied in areas where 


In Kcneral 
too much rain water 

In neneral 
.sufficient rain water 

In general 
t<H) little rain water 

.Soil urnws poorer 

.soil ){row8 poor in thelonn run; some 
years there is drouRht 

vegetation suffers and finally dies 
from drought 

Irrigation to provide plant fond 

Irrigation to insure 
successful harvest 

Irrigation to provide water 

impossible 

l)OSHible 

effect variable 

impossible 

possible 

population sparse 

population fairly 
to very dense 

population density medium 

iropulation sparse 

populatii n dense 
to very dense 

(1) 

(2) 

(■<) 

(4) 

(5) 


such juvenile soil in the world, it is .safe to say 
that areas where heavy rain falls throughout the 
year are as a rule but sparsely populated. Kven 
soil which was originally very rich, on the slopes 
of a volcano for instance, must, under such 
climatic circumstances, decn'ase in fertility so 
greatly, as soon as the virile stage is passed and 
it has become more or less senile, that the popu- 
lation decreases too. Phe northern slopes of 
the Dieng highlands are a case in point: on these 
slopes and adjacent to the very densely populated 
lowlands of Pekalongan (Wiradessa (979), 
Pekalongan (I486*), Batang (601*), Kedung- 
wuni (929)) lie Doro with 142, Bandar with 246, 
Bawang with 238, and the yearly rainfall there 
is 3J^ to 7 m! The northern slopes of Tang- 
kuban Prahu already mentioned in the first 
table show population density figures below 200 
on account of this same excessive rainfall. 

We may say, then, that the above italicized 
line may be expandecl as follows: Within certain 
limits, the less rainfall the more fertile the soil and 
the denser the population. 'Phis fertility is more 
stable, h'ss apt to be a pa.ssing pha.se. Naturally 


the .soil is worn out and poor as a result of much 
rainfall and the water introduced is derived from 
voung highlands (volcanic peaks), very great 
success is sometimes achievt'd. In.stances of this 
are: Buitenzorg 577*, Sukabumi 562*, 'Pasik- 
malaya 637*, Madyalengka 530*, etc. 

In (3). If the soil is already old and more or 
less worn out, the case is in line with that in- 
dicated under (2) and then irrigation is certainly 
beneficent, especially as a means of supplying 
plant food, even when the rainfall is not over 4 m 
annually but about 2 rn. In regions when* the 
average yearly rainfall is sufficient in the long 
run but an occasional year of drought has to be 
reckoned with, irrigation is undoubtedly a 
blessing as a defense against crop-failure, in that 
it ensures a satisfactory water supply anyhow. 
These conditions arc found in many di.stricts 
where the population density figures are betwei'ii 
250 and 450. 

In (4). It is impossible t(i create a water 
supply where there simply is no water available. 
But this condition of things is not found any- 
where in Java. In the most arid parts of the 
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island there is an average rainfall of 800 mm. 
There are years occasionally when it is only 400 
mm or even a little less, but these are exceptions. 

Yet there are parts of Java in the extreme 
North East of the island which cannot be ir- 
rigated, or rather, where there is no irrigation 
and where no rain falls for six, or sometimes 
eight months. One of these is the Sumberwaru 
district, where the population is 87 per km^, al- 
though the soil would surely be fertile, if only 
there were water. On the Small Sunda Islands 
are areas of this character, which are more arid 
still and more thinly populated. 

In (5). In cases where it is possible, thanks 
to high mountains in the hinterland, to bring 
irrigation water to a relatively arid region where 
the soil is rich we find the greatest fertility. 
Along the North Coast of East java, where the 
rainfall is less than 1 metres, it is irrigation, 
and the very extensive cultivation of sugar, 
which this has made feasible, w'hich are respon- 
sible for the density of the population in Pasuruan 
(656*), Probolinggo (710*), and Sitobondo (510*). 
Hack of these and at a slightly higher altituth* 
are districts w'hich are not irrigable and which in 
spite of the fact that they get a little more rain, 
show a very much lower average population 
density. There are: 'I'engger (Pas.) 140, Teng- 
gmr (Prob.) 127, Gading l.?0, Pradjekan 115. 
The population of the last nanu'd is practically 
speaking all settled along the river Sampean. 

Sugar-gr(jwing, which is economically de- 
pendent on high yield of cane and high returns 
of sugar, is chiefly restricted to areas falling 
under (5) with naturally rich, volcanic seals; and 
because it inv'olves so much hand-labour, it ac- 
centuates the population figures still further. 

d'he topography of a district does the same, 
in the sense, that much level ground increases 
the average, wlu'reas a rather hilly region 
decreases it, especially where large tracts 
of this highland country are wooded and re- 
served in the interests of irrigation. 

All the various factors so far discussed com- 
bin(‘ to produce a striking corrtdation between 
the density of the population and the percentage 
of the surface of a district, that is und(‘r cultiva- 
tion; and, secondarily, how' much of this has 
been made into sawahs, i.e. wet rice fields. The 
graph on p. 259 shows the mutual relation of 
these two factors in a considerable number of 
di.stricts. 'I'he population figures are those 
quoted in the Geiisus Returns for 1930. The 
percentages are from the tables given in the 
Agricultural Atlas published by the Govern- 
ment in 1926. The hyperbolic curves indicate 
what percentage of the total area is occupied 
Ijy sawahs. Comparatively low figures are 
marked by a squar(', high figures by a circle. 

The graph shows that 

1. In all districts where the population is less 
than 100 per kiiT, the land under cultivation is 


less than 30% of the total area and the .sawahs 
less than 9%. 

2. In all districts where the density of the 
population is more than 800 the land under culti- 
vation is more than 50% of the total area and 
the sawahs more than 40%. 

3. Between the high figures there appear 
also v'ery low ones, and, contrariwise, high ones 
occur among groups of low ones; this fact is ex- 
plained by difference in soil types. 

The comparatively low figures in the right- 
hand upper section indicate that there agri- 
cultural returns are small, d'his is due to the 
fact that the soil is poor (Bantam) or bad (on 
marls), or el.se the irrigation is still insufficiently 
organi.sed as in N.W. Batavia, for instance; al- 
though the population has done the best it could, 
under the circumstances. 

d'he high figures found in the right-hand lower 
section show that in those parts irrigation w^as 
generally out of the question, as on the island 
of Madura. The population was forced, by want, 
to make use of every square foot of land. 'Fhere 
are no niort* lor(*sts, nor wood for fuel. The 
peoph' are partly dependent (Ui salt-making and 
other industries for a living. They make what 
they can out of growing mai/.e. Manuring the 
ground is no use as the water supply is the 
ininiinum factor. 

Wlu-re w'e find comparativady high figures in 
the left-hand lower section, that means that the 
districts concerned are situated in the lime area 
of the Gunung .Sewu. It is difficult to lay out 
rice fields there, as it is in M.idura, but the lime- 
stone soil is not unfertile. Besides the poi)uIa- 
tion can, if need arises, migrate to the rich agri- 
cultural lands of the Native State's of Central 
Java. 

Where in the upper portion of the graph, be- 
tw^een 20 and 55%, several high figures are found 
among low ones then the.se apply to districts 
where the .soil is fertile, but which include a large 
amount of forest reserve, which means that a com- 
parativ'ely small area is under cultivation. Areas 
where large tracts of highlands are occupied by 
European plantations, are also thinly populated 
and show densities between 200 and 400. 

We see, then, that it is possible to trace and 
point out the correlation between the density of 
the population in any given district and (a) the 
nature of the soil and (b) hydrographic conditions, 
(c) the resulting use of the soil and (d) the 
agricultural returns. 

'I'o go into the question of these returns in 
detail would take us too far afit ld. .Suffice it to 
say the average yield of padi, when the harvest 
is successful, ranges between 8X and 44 piculs 
per bahu;* and that, since density of the popu- 
lation depends on the amount of available food, 
which, again, depends on the yield of the culti- 
vable land, i.e., the sawahs, these yield figures 
must correlate with the different densities. Be- 
low are figures for a series of adjacent districts: 


Di.st rills 

Padi yield 
!)icul per bahu 

Poi)ulation 

density 

Di.stricts 

Padi yield 
picul per bahu 

Population 

density 

PandcslaiiK -f Tjimanuk 

> .PS 3^ 

29.1 

ModjoaKunK 

44 

6.17 

Menes 

2H'A 

1.16 

Ploso 

19 

274 

ParunRliudjanR 

2lH 

66 

Ngiinbang (Mantup) 

14 

16,1 

Bumiaju 

■PSH 

441 

Krian (-f- Hulang) 

. 18 H 

70.1 

Madjcnaii)^ 

2.1W 

149 

Gunung Kendeng 

1.S 

412 



RRIGATED RiCEFIEUOS: PERC E NTAQE OP ua 



— Figure 72 (see p. 258) — 


irrigated ricepielos: percemTage of land under Cultivation 
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We nuist be careful, however, in interpreting 
these figures, as often possibilities for occupancy 
exert a greater influence on the density of the 
population than the differences in the yielding 
power of the soil. 

It would be difficult to point out districts in 
Java where there is no volcanic influence at all. 
Those in the Southern portion of the Priangan 
Residencies and those North of the vSalatiga- 
Modjokerto line approach most nearly to this 
condition. In the former, which are in a tertiary 
marl and limestone area, the deiusity remains 
less than 100; in the latter, which include many 
teak forests on ridges of calcareous rock and 
marl, the averages range b(‘tween 130 and 300. 
These figures never rise to the level of those for 
better, volcanic areas; on tin* other hand only 
volcanic regions where soil h.is already become 
senile all over show figure's as low as 300 or less. 

2. THE .SMALL SUNDA LSLANDS. Bali 
and Lombok. It would In* too soon to apply the 
standard for Java to these two Islands. I-'or 
organised European Government, which Java 
has known for several centuries, was introduced 
on these islands less than half a century ago. 
The standard to be applied is that of the Outer 
IVovinces, and according to that Bali and Lom- 
bok fall into the class of the most densely popu- 
lated areas, thanks to the predominant influence 
of young volcanoes and excellent irrigation. 1 he 
sub-section of Gian jar has more than 450; the 
figures for the other southern sub-sections range 
between roughly 190 and 380, according to tin* 
amount of sparsely populated, woode<l highlands 
or arid limestone tracts they inclmle. The 
Northern portion is very much affected by the 
very dry East monsoon; owing to the fact that 
for six months of the year there is no rain, the 
population density is only just above 100. 

W<* may say that in general during the East 
monsoon the northern slopes of the Small Sunda 
Islands suffer from drought without any chance 
of irrigation worth mentioning; with the result 
that the population is less dense here than on the 
Southern slopes, even in cases where the soil is 
derived from exactly the same parent material. 

The .Small Sunda Islands lying directly East- 
ward of Bali and Lombok are all much less 
densely populated, but then for the most part 
they hav(* not the same favourable young vol- 
canic soil or the same irrigation possibilities. 
They lack proper lowdand tracts. There is not 
a single volcano in Sumba, Rotti or Timor. 'I'he 
population density ranges between 73 in Mau- 
mere (Elores), which is very dry but possesses 
young volcanoes, and l(*ss than 10 ^ the mini- 
mum — as in th(* almost desert wastes of lime- 
stone country in East Sumba. 

3. SUMA'LRA's soil is very different from 
that found in Java. I'here is hardly a spot in 
Java where young volcanic influ(*nce is nc^t pres- 
ent to some degree; the soil in Sumatra is for the 
most part much older and the r(*cent vulcanism 
so common in Java only occurs here at three or 
four points, to be specific — the southern portion 
of the Lampongs, the* highlands on the border 
of Palernbang and Benkulen, the Padang High- 
lands and the Batak country. Nor is recent 
vulcanism as it occurs in Sumatra the same as 
that of Java; for as a rule more acid effusiva came 
to tin* surface here and only very little of the 

* 1 picul = ~ 5/8 quintal, and i bahu = i/io ha. 


basic. Ht*nce the population figures for these 
volcanic areas may be expt'cted to correspond 
more nearly to those for Bantam than to those 
for the rest of Java. In the non-volcanic areas 
in Sumatra, where poor claystones, and still 
poorer <|uartz sandstones constitute the greater 
part of the parent material of the .soil, the popu- 
lation may be expected to be considerably li*ss 
dense. And so it is in fact. Striking examples 
of this are t(» be found both along the East coast 
and the V\'est coast of the island. 

In the former lies Mt. Merapi, which had sev- 
(‘ral violent eruptions a century ago and has 
since ejected a considerable amount of fairly 
basic ash in numerous lesser eruptions. The 
sub-section in which the .soil profited most by 
this action is Oud-Agam (in which Fort di* Kock 
is situated), where the population density in 
1930 was 237, or not counting the capital, 220 — 
the highest figure in the whole of .Sumatra. The 
Fort van der ('apellen sub-section, to the .South 
East of Mt. Merapi, al.so shared the l)eneficent 
influence of this volcano on the soil and there 
the density is 169. To th(* North East is Suliki 
with 92 and Pajakumboh with 48. Beyond these 
sub-sections the influence is no longer discernible 
and we find Bankinang with 18, Kamparkiri 
with 2.7 and Siak with 0.9, the soil getting more 
and more exhausted and the inhabitants fewer 
and few(*r, those that art* left having settled ex- 
clusively along the river banks surrounded by 
an almost uninhabiteti country. 

'Lin* following table pr(*s(*nts two series of sub- 
sections (a) along the coast and (b) just inland 
from this. If th(* .soil were (*(iually good or etjually 
bad in all of them they would probably not vary 
greatly in population density. As it is the in- 
fluence of recent volcanism is plainly apparent. 

We might enumerate all the divisions and 
sub-sections in Sumatra and we should find that 
almost in every case the comparative density or 
otherwise of the population could be accounted 
for by the nature of the soil, and especially by 
the presence or absence of recent volcanic in- 
fluence. Yet there are exceptions, besides of 
course such cities as Palernbang, which is greatly 
affected by commerce and shipping interests. 
I'here is Kerintji, for instance, which is not suf- 
ficiently densely populated for a sub-section with 
a fine volcano in it. We may reasonably expect 
that its density average of 18 will rise in the 
courst* of time especially since the country has 
been opened up during the last decades by means 
of new trunk roads. The fact that on the East 
coast the averages mentit)ned are less than on 
the W(*st coast is accounted for the prevalence 
in the former region of European plantations 
occupying large tracts of tobacco and rubb(*r 
land, whereas in the latter we find chi(*fly native 
rice fields. 

4. In ( ELEBE.S conditions an* vi*ry largely 
the same as in .Sumatra. There too we find 
young volcanic ar(*as, namely in southwestern 
Celebes, in the Minahasa and also in tin* d'oradja 
country. The b{*st of thi'se thn'e as far as soil 
goes is southwest(*rn ('elebes and there we con- 
sequently find the population density rising 
above 100 in several sub-sections, namely, Pang- 
kadjene, Goa, I'akalar, Djeneponto and Bon- 
taeng. It is noteworthy, that these are the 
regions where the East monsoon lasts longest and 
is driest. 'I'he .South East coast (Bulokomba, 
Sindjai and Wadjo) whic'h gets more rain and 



261 


Mohk: Soil and Population Density 


EAST COAST OK SUMATRA 

WK.ST 

COAST eJE SUMATRA 



be 


1 







u 

c 

u 



o 

c 

02 


Coastal 

Sub-sections 

c 

3 

in 

■S'S 

. ^ 

CB c 

c 5 j 0 
•o 1 J. 

ic influen 
n soil 

' Sub-sections 
just inland 
from coast 

Coastal 

Sub-sections 

ic induen 
n soil 

cl c 
Ps 

•a ^ c 

c 

.5 g 

.'d c 

.Sub sections 
just inland 
from coast 


‘c 0 

d c '5 

C 



c o 

d c S 

C 0 





P 



y 


1 


(a) 


c 

'' 

(bl 

(a) 


r; 


(b) 






Natal 


8 



PamianK 


17 



Opbir 

d- 

14 



Lower-Eangkat 

+ 

.14 

.S2— 48 

f-T 

1 'pper-Langkat 

Manitidjan 

f-T 

72 

2.17 220 

l-FF 

Old- Again 

Lnwcr-Deli 

+++ 

208 189 





169 

PFF 

Fort v/d. Uapcllen 



84 

-f++ 

Upper Deli 

Pariaman 

-t-f- 

169 



.Serdang 

-f-f 

86 





152 1.12 

FF 

I’adangpundjang 

I’adang-RedaRci 

+ 

79-- 69 



I’adang 

F 

204 1.19 



Hatuhahra 

+ 

57 





99 94 

F 

.Sol ok 



66 62 

-h 

.Siinelungun 

Hainan 

F 

.18 



.Xsahan 


.16-3.5 





13 

F 

Muaralabu 

Labuanbatu 


14 



Kerintji 

FF 

18 



Hagan Si Api-api 


4.5—2. 1 





•> 


Muarabungo 






Muko-muko 

■ 

1 5 




where therefore the soil is nion* worii-out and 
leached, has nr) suh-section with an average 
d<‘nsity of more than 90. If we l(*ok at the 
peninsula of southwestern Celebes and regani 
it as a unit, we see in the South the great volcano 
named I.ompobatang, in the central region from 
Maros to Pare- Pare basic leucite rock, and in the 
North the Toradja v'olcanic highlands. For this 
area as a whole the population density average 
is al)out 73. 

For the Minahasa, the highly volcanic north- 
eastern promontory of C'elebes, the figure almost 
is 60; for the rest of Celebes, which is not volcanic 
the average d^msity is less than 5 inh. p. km-. 

rile population of this island has been under 
Furopean rule for about thirty years and during 
this period it has increa.sed considerably. No 
doubt this growth will continue for a while at 
lea.st, but the increase* in those areas where the 
soil is good and fertile as being derived from re- 
cent volcanic material will be relatively much 
greater than that in areas where the soil is so 
poor, that the people living there have the 
greatest difficulty to wrest a living from it. 

5. In BORNFO there is not a single young 
and active volcaru). VVe may tlu^refore expect 
to find the average density of the population 
lower than it is in either .Sumatra or Celebes. 
In point of fact the figure for Dutch Borneo as 
a w hole is 4. In the West Division (average .Spa) 
w'e find Singkawang showing an average of 16^2. 
But then, investigation has di.sclosed the pres- 
ence there at several points of old volcanic parent 
material of the .soil. Pontianak has but little of 
this; hence its figure is 9. Ketapang and Sintang 
have none at all and therefore never and nowhere 
ri.se above about lyi. The South and East 
I)i vision of Borneo (average i}4) includc'S one 
area that is better than the rest, namely I Hu 
Sungei w'ith a density of 47. During the Fast 
monsoon this region is in the rain-shadow of a 
ridge of mountains or rather a series of three or 
four ridges running from S.W. to N.lv. and hence 
enjoys a definitely dry season - which is an 
exception on this island. As a result the soil is 
less leached and more fertile. Furthermore the 


rocks of the ridges just menlioni'd include some 
which in the course of weathering produce* an al- 
luvial deposit rather b(*tter than the* average. 
(\)nse*(pienlly cultivating rice* can be made to 
pay in this region. The yie*lil range*s between 11 
anei 35 pic. p. liahu, the average lieing 20J^ pic. 
p. bahu. In Java this average woulel certainly 
be 5 pic. higher; in .some* parts e)f Fast java, and 
in the PaeJang Highlands we .should find it 
eleiubled. 

'I'he rest e.if the* .South anel Fast Division is 
very sparsely pe)pulate*ei. If we le‘ave out of con- 
sideration the* sub-division where there are coal 
miiu*s anel e»il wells, there* are 515,000 semis in- 
habiting a goeul 360,000 km^ which means a 
density of 1.4. Extensive* forests and fields of 
gra.ss ve*getatie)n cove-r the* mountains, hills, 
plains anel marshe^s. All this country is un- 
cultivate*el. The peepulatiein lives only along the 
banks eif the rive*rs. 

6. Among THE MOFITT'AS there are a few 
islanels which are partly or entirely veelcanic, and 
boast a peepulatiein which may be called com- 
paratively plentiful. rhe.se are Ambon and 
.Saparua (82 and 81), Banela (70), 'I'ernate (32). 
The rest have* figures belenv fi\ e. 

7. Finally wa* eome* tei NEW (71 INEA. We 
knejw of lie) young volcanoes in the section be- 
longing to the Netherlands. Old volcanic rocks 
are found S[)oradically. The parent rejcks of the 
.soil are for the meist part sedimentary, tertiary 
and older; the relatively elriest are-as are* the 
North coast and the .South East coast. In the 
plains we* finel he*avy but not re'ally fe*rtile, clay. 
This explains why the average density of the 
population eloe*s neet e*xce*e*d anywhere 2, the 
average* (not counting the smalh*r islands) being 
0.73. 

To sum up, then, we might state the case* for 
the tvhole of the Netherlands Indies Arrliipela^o, 
anel in fact fe)r the treepics in general, as follows: 

The* richer the rocks, or part*nt material of the 
soil, arc in plant-fe)oel, the* more fertile* the* seed 
will be. Interme*eiiary to liasic volcanic rocks 
an* the* very best; ne*xt in oreler come* the more 
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acid rocks: then limestone with 
marls, which often produce chemically ru h hut 
physically unmanageable, lu'avy clay: and i- 
nally quartz sandstone that makes only poor 

^°The more disintegrated the rock matr-rial be- 
fore subjecti'd to chemical weathering, the more 
quickly it is transformed into soil - rich soil. 
In this respect there is nothing so good as vol- 
canic ash. Solid and compact rocks weather 
slowly. 

Heavy rainfall at a high temperature not only- 
wets the soil but leaches it out as well. II 'he 


latter forms slowly, it is leached out the inonumt 
it is formed and is therefore poor. It is only 
where the weathering takes place quickly and 
the soil is formed rapidly that rich, fertile soil as 
a tcnij)orarv />fiasc (e\e/i jf this lasts for S(‘\rral 
erntun'rs) is j}ossihlc In tin' tropics. Hence, only 
*>11 volcanic ash, sand or tiilT. In the course of 
time even such soil becomes impoverishe<l by 
leaching. 

A dry monsoon retards leaching and impover- 
ishment; little rainfall does this even more. 
Fertility (l(!pends then on whether or not it is 
possible to irrigate. Where irrigation can be 
achieved, the inaximuin fertility can be ob- 
tained. The fertility is enhanced liy plenty of 
sunshine and warmth. 

The Netherlands Indies demonstrates all this 
w'ith its population figures ranging from 0 to 
more than 1600 souls per km^. java has the 
highest averages. Fast java and Central Java 
showing relatively higher figures than West java, 
which possesses fewer active volcanoes and a 
higher rainfall. Fast java, Bali, Lombok and 
even S.W. (Celebes should be grouped together 
as possessing many characteristics in common. 
Sumbawa and Fionas fall out of line somewhat. 
We may therefore perhaps expect that these 
islands will be able to develop considerably in 
the future, if and when reforestation of the hills 
and irrigation of the plains have Iieeii success- 
fully carried out. d'he Minahasa, too, will be 
able to support a larger population in the course 
of time. Tile sub-sections of 'I'obelo and I )jailolo 


on the island of Halmaheira and also Ternatt 
all three possessing young volcanic soil and liav 
ing an average population density^ of 4.4— H.o 
and dl.6 resjx'ctively , are too thinly populated 
in view of the nature 4 their soil. One suspiTts 
that this is due to he bad health prevalent 
among the people, i'' ' hygienic conditions im 
prove, the plains are better drained, and re- 
forestation proceeds in the highlands, and .sc 
forth, this part of the Moluccas will be able tc 
offer a living to a larger population, though it 
may never become a second Bali. 

What one volcanic eruption can accomplisli 
mav be seen in the Lampongs (^S. Sumatra) 
Before 188j (eruption of Krakatau!) this was a 
poor country without much vitality; after that 
dat(‘ it showed remarkable signs of new life both 
in rccani to native and European agriculture. 

Agriculturally speaking Madura is on the 
borderline of overpopulation. In that island the 
.salt industry must be depended on to keep the 
population alive and every year migrations to 
java are necessary, just as the people are forced 
liy circumstances to migrate to Burma from cer- 
tain parts of British India. The Madure.se do 
not migrate to Borneo, Central-Celebes, C'eram 
or New Guinea, however, for, to put it bluntly, 
this would not pay. It could only pay if one of 
two things happeru'd. Fit her a v'olcano would 
have to suddenly become activa* in those regions 
and cover the land far and wide with a fertile 
layer of ashes; or the cultural standard would 
have to rise to such a degree that these countries 
came to occupy the same agricultural level as, 
for instance, the Netherlands, where tlu' poorest 
soil can be made fertile by the use of mineral 
fertilisers or manure of home or foreign manu- 
facture, and where all the best agricultural 
methods are applied. But these are dreams that 
could only be realised in a far distant future — 
p(‘rhaps they are not reali.sabh* at all. For the 
present, then, and for many a long year to come, 
the fact remains that in the Netherlands Indies the 
population density is a function of the nature of the 
soil, and this is a f unetion of the presence of active 
volcanoes. 
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In the colonization of the Netherlands Kast 
Indies the Dutch have shown a remarkable apti- 
tude for modernization and developimmt of 
natural resources undtT a social scheme that is 
dniost idealistic. 

While one ordinarily associates the Indies with 
its major capacity for cultivating rubber, coffee, 
tea, palm oil, etc. for e.xport, as well as its supply 
<)f minerals and oil, many other fields are becom- 
ing rapidly investigated and ileveloped with the 
aid of their splendidly etiuipped and W(‘ll organ- 
ized technical laboratories under governnumt 
supervision. 

Among tlu; new projects is the rapid develop- 
ment of a source of gum rosin turpentine and 
puJpvvood in northern Sumatra by a carefully 
controlled second growth crop of the fast growing 
Pinus MerC'Usii w hich are indigenous to the vol- 
canic mountain slopes at elevations from LSOO to 
7000 feet abow sea level and almost onthee(iuator. 

History of Pinus Mercusii These pines in 
their virgin state occurred throughout the moun- 
tain jungle slopes considerably .scattere<l, but 
running tall and straight to heights of 200 feet and 
1 1 feet in circumference or more; their sec'ds gen- 
erally proved unprolific in the .shade of the (hmser 
hardwoods, except where sand slides cleared tlu' 
growth and competition took place for reproduc- 
tion betwi'en the various other species of trees. 

'i'he early native aborigines came, cleared some 
•)f this jungle, burnt it, and reburnt it to provale 
clearings for their fields, and feed for their cattle, 
or to provide an area for driving deer aial other 
animals in their seasonal hunts; thus, the native 
population developed extensive grass areas for 
their u.se. The big pines scattered their seeds to 
these clearings and, due to their vitality aiaJ ()er- 
sistance, .some young trees lived in a continuous 
battle for survival against fire. Where no fires oc- 
curred for a year or .so, the.se young trees had a 
chance to develop rapidly. 

Early Investigations: — The Achinese of north- 
ern Sumatra were th<* last natives to submit tt) 
colonial influence and in fact the la.st treaty with 
the native princes was not signed until 1907; 
however, wdth peace estalilished, the colonists 
noted the possibilities of turpentining but it soon 
developed that these older trees did not olTer a 
good commercial proposition as they had a re- 
stricted limit in tapping, their growth vitality 
being lowered by the fires and jungle growth, and 
w'ere so scattered on the mountain slopes that 
transport was difficult. 

Investigation by the government foresters in- 


* Reprinted, with kind permission, from Paper Trade 
Journal, Apr, 16 . 1942, Tappi Section, p. 186 - 189 ; based on 
an addre.ss presented at the annual meeting of the Techni- 
cal Association of the Pulp and Paper Industry. New York 
City, February 16, 1942. 


dicated that the second growth where allowed to 
survive gave a much higher yield of gum and had 
a very rapid grow th. The age of the old trees was 
unctmtain due to the absence of annual rings, and 
rate of growth could only be madt' by observa- 
tion. .Such ring indications that are visible are 
due only to seasonal variations of more or less 
rain, in a climate where the temperature varies 
hut a few degrees throughout the year, with con- 
siderable rainfall and humidity. 

In 1924, the (htvernment decided to make ex- 
periments in regard tf) promoting the growth of 
these pines for turpentining and placed the con- 
trol under the (iov'ernment Plantations Depart- 
ment, rather than ilie Forest .Service, in view' of 
th(“ fact that the former had done soiiK'what sim- 
ilar work in the tapping and growing of rubber 
trees, etc. 

T he initial experiments were carried out in a 
slow l)ut methodical manner for the next 9 years, 
d(‘monst ration forests being started with a view 
to a future supply of i)ulpwood as w'ell as rosin 
and turpentine. Various other species of pines 
were imported and plantt'd but none found to 
compare with their native stock. 

Practical Operation: - By 193d as a result of 
this pionetT work, sufficient data had been ob- 
tained to warrant the starting of a small commer- 
cial (‘iiterpri.se which yiedded in the ensuing year 
600 tons of rosin and turpetitine. 

In the next four years such progress and in- 
crease in yield had been made that a central dis- 
tillation plant was built in 1937 at l.ampahan 
near the foot of the old volcano Boer 'Fellong. 
'fliis plant has a capacity of 40,000 annual tons of 
combined rosin and turpentine and can be ex- 
panded readily. 

The gum is collected at various points in the 
fore.st area and delivered to the distillation plant 
in tank trucks, or drums, over an average haul of 
50 miles or more. Tin- finishe<l product is trans- 
port(‘d by truck a distance of 140 kilometers (85 
miles) to a port at l.aii, .St'urnawe, the rosin being 
packed in box<>.s of 100 kilograms (220 pounds) 
and the turpentine in drums (made up at the plant 
from flat sheets) to hold 200 liters each. 

Capacity of Naval Stores: As the end ofl941 
approaches, the out{)ut has been brought up to 
12,000 metric tons, 75% as grade X rosin and 25% 
as turpentine, and 150 miles of road have been 
built into the forest area which is in very rugged 
mountainous country with pines occurring along 
the slopes. These roads follow the slopes in easy 
grades and are w'ell surfaced for truck transpor- 
tation of the raw gum. 

The total net forest area under development in 
this particular section amounts to 280,000 acres, 
which is conservatively expected to give' a yield 
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of 750 k^. pcT hectare or 680 pounds per acre per 
year of rosin and turps, equivalent to over 90,000 
tons per year, and, in addition, puipwood from 
the thinning operations will axerage a cord per 
acre per year excluding cat faces of tapped out 
trees which will be us(‘d lor fut'l. ’Pht' output of 
puipwood will depend oii the economic ratio in 
value of luture pav>er products versus the* naval 
stores. Other areas will also be progressively de- 
veloped in ratio of the demand. 

Puipwood Investigations: In 1956, the (Gov- 
ernment Plantation Laboratories commenced to 
iru'estigate the pulping possibilities of these 
pines, and finding it somewhat similar to those in 
the southern United States, sent their technical 
director to this country to obserxa* tlu“ new diwel- 
opments and mills in tlu' south for reduction 
under the kraft or sulphate process. 

The difficulty to be oxerconie in considering a 
pulping operation was the question of transpor- 
tation of the wood to a suitable mill site. I'lu' 
forest areas being in mountainous country were 
inaccessibh' to railroads fc)r either raw matt'rials 
or finished product. As they lay mostly, however, 
upon the slopes draining into the Djamboe Atje 
River, experiments were made with the idea of 
floating the puipwood down this stream some 150 
miles to Tenpanbate within a short distanc<‘ of 
both port and rail facilities along the lowlands 
bordering the east coast of Sumatra. 

At first, it was apparent that the fresh-cut 
puipwood would have too great a loss in sink- 
ers"; howi'ver, further experimentation developed 
the fact that this wood could be cut, peeled, piled, 
and dried on the plantations to 25' i, moisture 
without deterioration; in fact, the writer saw 
some of tliis wood that had been stored in piles 
for over 18 months that was only then commenc- 
ing to show evid(‘nce of blue stain. The t«‘s( runs 
on river-driven wood when dried out for rela- 
tively short periods at the proper season indicated 
that the loss by sinking would not exceed 5%. 

Proposed Pulp and Paper Mill: With the 
demonstrated assurance that a means for trans- 
porting wood was olitainable and that it had good 
pulping qualities, a long fiber length, and uni- 
formity of moisture and quality, the government 
decided early in 1941, in spite of unsettled world 
conditions, to procec'd immediately with plans for 
a sulphate pulp and paper mill of 150 daily tons 
capacity, of which 75 tons will Ik* bleached, a 
ready market being available for such products 
in the Indies for wrapping, containers, and other 
papers for use both in domestic consumption and 
export packaging. I'his mill and other industrial 
projects are to be designed and built by American 
engineers and contractors, and it is believed will 
prove to be the beginning of a substantial export 
trade fr(jm th(* United Slates on construction and 
industrial equipment, as well as supplies which 
in the past have gone to (Germany and others. 

Forest Growth Control:- The early demon- 
stration tracts and sub.sequ<*nt commercial opera- 
tions clearly dev'eloped that tin* yield was greater 
from young trees than the old, and that advan- 
tage would have to be taken of their marvelous 
possibilities for quick growth and that because of 
this rapid growth thinning had to be carried out; 
also, that yield was not only a function of growth 
and development of the stem but <>( the branches 
as well. 


With good protection against fire and cattle 
(and ev(“n occasional eh'phants), the cleared land 
propagat<*d from the original seed trees or from 
planting in bare spots forming a carpet of pines 
running 1000 or more to an acre, which were 
thinned out at least every second yc'ar in pro- 
gressive stages. Within four yt'ars, from the ap- 
pt'arance of the shoots, these trees had attained a 
height of from 18 to 20 feet increasing 5 feet per 
year uf) to 12 years when tlie growth rate de- 
cH'ased, attaining a height of from 50 to 70 feet, 
by which time the progre.ssive thinning had 
brought the number of tives down to aremnd 200 
per acre, rt'presenting from 50 to 40 cords or more 
per acre. 

A careful study (tf the elTects of thinning out 
was made by dividing the demonstration forests 
into small tracts, each thinnc'd at different rates 
and the results compiled. 'I'hese studies devel- 
oped several important factors; if the thinning 
was too great, the yemng trees developed too rap- 
i<lly and exteiidecl their tops, while the stems 
tended to curve and bend, thus creating com- 
pri'ssion wood at these points. C'uriously enough, 
the second growth shows some tendency to 1k*- 
come crooked at all times, whereas the virgin tree 
was straight and tall. A fairly definite ratio of 
amount and period of thinning was established 
in relation to yi<‘ld as well as growth, and data is 
contitiuously being collected. 

Tapping and Thinning Operations: 4'he 
French or Bordeaux system of moderate faces is 
generally emphjyed, roughly 21 ^ inches wide? with 
several longitu(linal fac(*s as conditions require. 
A new cut is made onl\ (*\’(*ry three days. 

Aluminum cups an* used for collection of gum 
with wood covers to keej) out chips and leaves. 

Th(* first tapping of second growth tre(*s usu- 
ally commences in about eight years when tlu're 
ar(* approximatt*ly 700 trees pc*!' hectare, sel(*cting 
tr(*(*s of about 7 inches diameter. After this, a 
combination of tapping and thinning is carried 
out. Kvery three years, C(*rtain trees are selected 
for thinning and are tapp(*d to death in about 
three years l)efore cutting. In the meantime, the 
remaining sturdier trees are tapped less severely 
so as to maintain their growth, usually starting 
with otu? face, and after three years, changing to 
the opposite side with a new face to allow the old 
face wound to gradually chjse. When the diam- 
eter of the tree has reached 1 2 inches, two faces 
togeth(*r an* usually employed instead of one. 

Used as Producers for Many Years: — The 
thinning, tapping, and S(*lecting continues until 
probably only 100 healthy trees per hectare re- 
main. Thes<* are used as producers for many 
years until, bast'd on the economic calculations 
of yield v^alues, it may be found better to cut the 
area and replant. How long this cych* will be, it 
is too early y(*t to determine. 

The method of thinning and degree of samt* will 
depend upon the relative value of product for 
gum compared tt) puipwood which it will be pos- 
sible to calculate from the records of yields, 
growth, and costs. 

If a high production of gum is desired, a more 
rapid thinning by ()V(*rtapping will be maintained 
to increase the yield of the producing trees. 

If pulpw'ood is found to be the more valuable 
product, the thinning will not be so intense, leav- 
ing the cutting for puipwood to the thinning. 

In the future, perhaps some selective cutting 
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may be exercisi-d to provide ch(*ap lumhiT, How- 
(!ver, there are many other native woods more 
generally used for this purpose. 

Labor: — The enormous amount of work re- 
quired in building roads through this mountain- 
ous area, planting, eolleeting, and transporting 
the products, is ecommiical mainly on account of 
the clu'ap coolie labor available, mostly iniport(‘d 
from Java. 

'rh(‘ N('th(“rlands Indies islan»l possi'ssions as a 
whole have a population of 70 millions. Java with 
only 5% of the total area has 70% f)f the popu- 
lation, approximately vSO million, of which 600,000 
are Chines(‘ and 200,000 Kuropeans. Sumatra, 
three times the area of Jav^i, has a population of 
only 8 million, of which 50,000 are Kuropeans. 

Does Not as Readily Work for Wages: (ien- 
erally speaking, the Sumatran, be he Malay, 
Achinese, Batak, or Menangkabo, does not as 
readily work for wages, and ('hinese and Javanese 
farmers are moving from overpopulat(‘(l Java to 
settle in .Sumatra and work as coolies s<‘curing 
good wages (in respect to tln'ir needs), lodging, 
and hygienic supervision for themselves and their 
families. At Lake lakengon, the government 
maintains for instance a modern well-equij)ped 
hospital for the native work('rs on the planf.ations 
referred to in this article. 

In Java, to ft'ed the rather heavy |)o[)uIation. 
practically the whole itsable territ(»ry is put under 
cultivation and umha- Dutch tutelage all re- 
sources have been l)rought to play including a 
marvelous and unitjue system of irrigation, 
canals, dams, and control works. < fiU' fifth of the 
island area is under cultivation for rice, the 
staple native diet. V\’ith the emigration of man>’ 
to the adjoining island of .Sumatra, the same ex- 
cellent government supervi.sion is beginning to 
take shape there also. 

With no (‘Xploitation of native labor and gov- 


ernment a.ssuraiice of the rice crop and its cost, 
hygienic and educational facilities, the Malayan is 
generally a contented, smiling worker, and also 
shows con.siderable aptitudi* in entering the ranks 
of skilled labor as machinists, operators, clerks, 
etc., as, for instance, the main railways in Java 
are operated almost exclusively by them. 

ddu‘ average cost for coolie labor in the govern- 
ment naval stores operations is approximately 
40 cents per 9-hour day, inckuling wages, hous- 
ing, hospitals, and other welfan* jirovisions. 

Supervision: - At the lu-ad of the Netherlands 
East Indies (Government Plantations, with its 
main office in Batavia, Java, is II. \ an I.hn.nkp, 
whose dynamic em-rgy, indomitable spirit and 
perseverence, have worked marvels in this de- 
partment, of w hich the naval stores operation is 
only a small one compared to rubbi'r and other 
products. A forester at heart, with a high degree 
of technical knowledge, practical application and 
vision, coupled with a pleasing personality, I e is 
never too tired to discuss the many plans he has 
b)!' future utilization of the island’s resources. 

Divided Into Areas of 6(XX) Acres : The naval 
stores foH'St operation and distillation plant are 
umh'r thesupi'rvision of H. (losTKKl.lNoasgeneral 
manager, with heachpiarters at Lake* Takengon, 
Sumatra, tin* center of the forest area which is 
divid(‘d into four or more districts of approxi- 
mately .I0,()()0 acres, each under a Europc'aji dis- 
trict manager. I'hese districts are again divided 
into areas of approximat<‘ly 6000 acres, under a 
local Europ(‘an manager, with its complement of 
native labor, totalling some 3400 coolies from 
Java and 2000 local laborers for the w hole area. 

The site selected for the paper mill will be de- 
velo|)ed as a general industrial center for other 
prodticts, byproducts, and chemical plants, many 
of w Inch will be under tlu* supervision of a nucleus 
of ex|)erienced American operators. 


RKCKNT SrUDIIiS OF SFDIMFiNTS IN Tilt: JAVA SEA 
AND TIIEIH SIGNIFICANCE IN RELATION TO 
STRATIGRARIIIC AND RETROLIOIIM GEOLOGY 




livni, II. Mvi:ns, Pli.D.* 

MicrofKilronldloiiy I Aihoraiories of Hopkins Marine Sfation, Harifir drove, dnlifornia: 
formerly, lieseareli t.v.socm/c, Srripps Inslitniion of HeeaniKjraphy of Ihe I niv. of ('alifornia. 


Betroleum will long continue to be an impor- 
tant source of revenue to the Netherlands hGast 
Indies. 4'his mineral wealth is derived for the 
most part from late Tertiary formations that 
underlie much of East Sumatra, North Java, 
and East Borneo. The mother source of this 
petroleum was the organic detritus produceil by 
plants and animals that inhabiteil a then greatly 
extended Java or better Sunda Sea. An im- 
portant constituent of these marine .sediments an* 


* Original conlribulion, especially prepared for "Sdeme 
and Scientists in the Netherlands Indies.” — Dr. Mykrs 
worked in the Laboratory for Marine RioIoRy in Batavia, 
from I9.iy till 1941. 11c plans to return to Java to complete 
liis researches on the Foraminifera as soon as rirciimstances 
W'ill permit. 


the calcareous shells of Foraminifera that range 
in size from a mere speck to more than a centi- 
meter in diameter. The reiieated subsidence and 
elevation of the floor of this ancient sea caused 
modifications in local ecological conditions that 
wen* reflected in the species of Foraminifera th.it 
inhabited the region, and with the passagt* of 
time, new species were introduced while others 
became extinct. For these reasons each zone in a 
stratified gt'ological formation contains a more or 
less distinct assemblage of species. 

In the search for petroleum, oil sei'page or es- 
caping gas are valuable clews, but do not neces- 
sarily suggest that oil in commercial quantities 
remain in the structure. Something of the 
g<‘ological history of a region may be determined 
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from samples removed from exposures such as 
cliffs, excavations or wells. The location of prob- 
able oil traps such as anticlines or domes and 
fault lines are established through the study of 
topographical charts, air reconnaissance, or where 
these fail, subsurface structures may be recog- 
nized through the recording and interpretation 
of local seismic disturbances set up by the dis- 
charge of high explosives. 

When a favourable site is located and drilling 
operations are under way, samples of the strata 
through which tin* drill pa.s.ses are removed at 
frequent intervals and these are sent to a pale- 
ontological laboratory for study. At the labora- 
tory the sample is given a number and a careful 
description of its characteristics made. A por- 
tion of the sample is then reduced by grinding 
and washing away the fitu-r sediments. It is then 
dried and the Foraminifera removed under a 
microscope with the aid of a small brush. 'Idn' 
Foraminifera are then mounted on slitles and the 
individual species as well as the total assemblage 
studied and c(mipared with tin* species obscTved 
in previously obtained samples, ('(‘rtain sptries 
are then selected as guide fos.sils for that particu- 
lar strata, and the assend)lage is represented on a 
chart by means of a special type of marking. 
From subsequent samples the total thickness of 
the strata as well as that of succeeding strata 
are also charted. When a producing zone has 
been located Ixmcath a recognized series of strata 
and a similar sequence of strata are encountered 
in a new well, the driller knows that the drill is 
penetrating favouralde formations, but should 
these strata fail to appear before deeper struc- 
tures are encountered, he knows that the pro- 
ducing zone does not extend to the new location. 

When the sequence of strata have been deter- 
mined in si'Veral wells they are c'harted by means 
of an electric logging device, and when these 
logs are compared with that f>f newly drilled 
wells, correlations may be attempted and these 
substantiated through the microscopic examina- 
tion of a minimum number of samples. 

Marine sediments underlie approximately 70% 
of all land areas and although petroleum has had 
its origin in these sediments, areas in which pro- 
ducing fields have been developed are limit(“d. 
Therefore it is important that we discover, if pos- 
sible, those types of sediments which have given 
rise to petroleum in commercial quantities and 
be able to trace these and the related strata 
that conduct the oil to porous formations that 
serve as traps. The way in which the Fora- 
minife.ra are used in tracing geological forma- 
tions has been discussed. Since the ecological 
conditions that prevailetl at the time the .source 
rock w;is deposited no doubt influenced the types 
of Foraminifera that inhabited the region, the 
shells should alsc^ be useful as guides to these 
particular sediments. In making correlations it 
is useful to know the age of the formations in- 
volved and again the Foraminifera serve as 
guides, d'he designation of species is often com- 
[)licated by the fact that several types of shells 
may be produced by a single species and rela- 
tionships can only be determined through the 
study of life cycles in the laboratory. Geological 
species existed no doubt under conditions similar 
to those now prevailing in the sea and we cannot 
hope to fully appreciate the value of the Forami- 
nifera as guide fossils until we know more concern- 
ing those factors which limit the geographic and 
bathymetric distribution of existing species. 


The relationship between the ancient nearly 
land-locked .Sunda Sea, whose sediments are the 
present source of much petroleum, and the Java 
Sea made this region seem particularly favorable 
for the study of the Foraminifera in relation to 
ecological conditions and to correlate these data 
with the observations of petroleum geologists. 

The Java Sea is rectangular in shape, being 
some .SOO miles long and 200 miles wide. The 
mean depth is less than 30 meters except for the 
channel of an ancient river that extends for 100 
miles from north of the Island of Bawean to the 
east where it breaks through a sunken barrier 
reef i t hat once marked the eastern limit of the 
region before it w'as inundated by the sea. 





Figurb 73. — Probable course ok isohalines in the 
Java Sea. — Darts indicate currents, and arrows wind 
direction. 


The temperature of the water throughout the 
year is 27° C. ± 1° C. and does not vary by more 
than 0.5° C. between the surface and the bottom 
at 40 meters. The West Monsoons prevail from 
December to April during which water from the 
shallow South C'hina Sea displaces that of the 


Figure 74. — Foraminifera, theso-cali.hd "oil rugs” 
OK THE Petroleum Industry. — The Foraminifera of the 
Java Sea ranjje in size from that of a mere speck of dust to 
more than a centimeter in diameter. They assume an amaz- 
ing var ely of forms, and the walls arc cither chalk-like, por- 
celaneous. glassy, or composed of minute grains of sand or 
other materials. Many species found in the vicinity of 
coral reefs arc beautifully colored when viewed by direct 
illumination. 
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Java Sea. This exchange of water is reversed 
during the East Monsoons which blow from April 
to December when the water of the Java Sea is 
displaced by water from the deeper Flores St‘a. 
Wind induced turbulence does not disturb the 
bottom sediments at depths of more than a few 
meters since winds of gale velocity are unusual 
anti of short duration. The mean salinity of the 
water is about 33 parts per thousand or slightly 
lower than that of the great oceans and does not 
vary by more than 1.3 parts per thousand except 
where large rivers enter the sea. It is not un- 
usual to be able to see a small white disc (the 
Secci disk) at depths of from 30 to 40 meters, and 
the clearness of the water together with the prox- 
imity of the Java Sea to the equator (3’ ^ South 
Latitude) permits sufficient light penetration for 
plants to thrive at all depths, l)ut for the most 
part these plants are microscopic in size since the 
soft bottom muds and shifting sands do not pro- 
vide a suitable attachment for larger algae. The 
major portion of the nutrient salt content of the 
water is lock(‘d at all times in the bodies of these 
micro-plants and the animals that eat them, 
and as a result the aitiount of food availabl<‘ to 
fish is so limited that schools of migrating fish 
.seldom enter the sea nor do the larger sharks 
that depend upon these schooling fish for food. 
Further, fish-eating birds are limited for the most 
part to those that f('ed in shallow lagoons and the 
gulls of higher latitudes are rei)laced by kites. 

(.'oral reefs are restricted to the shallow waters 
bordering the scattered islands that lie to the 
north of Java, (he eastern margin of the sea and 
along the shores bordering the straits that en- 
ter into the Indian Ocean. The beauty and 
magnitude of these reefs is somewhat amazing 
when one recalls the limited amount of food 
organisms produced by the nutritmt salt impov- 
erished waters of this shallow sea. 'Phe shores of 
East .Sumatra, South Borneo and North Java, 
are for the most part low mud flats, bordered by 
mangrove swamps and although the total salinity 
near the coast is depre.ssed by the numerous riv- 
ers that empty into the sea, this fresh water, rich 
in nutrient salts, contributes materially to the 
support of marine life in the coastal waters. 

A line extending from east to west through the 
Java Sc-a roughly divides the bottom sediments of 
the region into two distinct groups. Those to the 
north are largely derived from the non-igneous 
formations of Borneo, while those to the south 
were derived from the volcanic ro<.:ks of Java. 

C oarse quartz sand is found in the vicinity of the 
several entrances to the sea, but the great central 
basin is for the most part composed of soft muds 
that are rich in calcium carbonate in the vicinity 
of coral reefs. 

In this investigation 'samples of bottom sedi- 
ments were taken at intervals of about 50 miles 
throughout the area and on the reefs bordering 
all important groups of islands. 'Phesc samples 
were obtained with the aid of a coring device that 
consisted of a weighted tube provided with a 
valve to retain the sediments and a special device 
that removed a unit area of surface sediments 
from which the abundance of living Foraminifera 
could be determined. A light dredge for recover- 
ing large numbers of living Foraminifera was also 
used. Paological data taken included secchi disc 
readings, temperatures, current direction, and 
velocity and water samples for total salinity and 
other determinations. 

It was found that at these shallow depths each 


type of bottom produces a distinct population of 
Foraminifera. In the lagoons and platforms 
back of reef areas only those species survive that 
are adapted to the habitat provided by densely 
growing fronds of seawt d or are rigidly attached 
to dead coral since the si ouring action of the surf 
makes less protected surfaces untenable. In 
the zone of living corals below low tide level, 
living Foraminifera do not occur unless they are 
associated with weed or dead corals. On a sandy 
mud bottom, immediately idjacent to reef areas 
there is a closely related I it nearly totally dif- 
ferent population. 'I'his group includes larger 
species which for the most part lack the brilliant 
colors of those living at shallower depths. How- 
t'ver, as might be expected, the sedinuMits of this 
zone contain the empty tests of species found in 
both habitats. On heavy mud bottoms oiu* finds 
larger species similar in size to those living on a 
sandy mud bottom, but the tests are usually more 
flattened or (itherwise adapted to glide over these 
softer sedinient.s. P'ar from land the mud is little 
mori' than a water suspension, and only the small- 
est of Foraminifera survive since larger speci(‘s or 
those not especially adapted to this substratum 
would sink below the surface muds and starve. 

A bottom composed of coarse quartz sand sug- 
gests heavy sorting by current action and al- 
though the tests of Foraminifera may be numer- 
ous, th<‘ majority of living individuals are those 
having a relatively brief life span, and a small 
lest. 

The tests of many species of Foraminifera as 
has l)een sugge.sted show charactc'ristit's that 
adapt them to a particular habitat. Spc'cies 
living on wt'ed in (luiet water are often provided 
with numerous heavy spines that protrude in all 
directions. Related or other species provided 
with spines that extend in oiu' plane only, spend 
at least the latter part of their existence moving 
about ov'er a firm usually .sandy mud bottom. 
Exceedingly long attenuate<l spines in one plane 
are produced by species living on soft mud bot- 
toms while S|K*cies that have delicate spines that 
extend in all directions, and chambers that are 
globular in shape are frra; floating or |)elagic. 
'bests having a large, thin, discoidal shape and 
showing evidence of having conformed to the con- 
tour of the surface upon which they developed 
are also found living on weeds or grass. Large 
tests in which the chambers are spirally arranged 
and much flattened art* numerous on firm mud 
bottoms while tests having a much thickimed 
central area are found on firmer sandy mud bot- 
toms. 'I'hose provided with a thick lens-shaped 
test arc common between the protecting fronds 
of algae, and are also numerous on heavy mud 
bottoms. Minute species without spines and 
irrespective of shape are to be found in all 
habitats and the apparent range is usually 
greatly extended by turbulence and current ac- 
tion. IVlagic species succeed only in deej) water 
and do not survive for long in a shallow sea. 
For this reason it is possible to trace the direc- 
tion and estimate to some extent the ri'lative 
amount of water entering the java Sea from the 
Indian Ocean through the several straits from 
(he number of shells of these species observed in 
the sediments. 

Where temperature, salinity, depth, oxygen ten- 
sion, nutrient salt content of the water and other 
conditions are relatively uniform and where there 
are no barriers to distribution as is tin* case in 
the Java St*a, one would expect only slight dif- 
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fcrenccs in the species that populate the region. 
This is for the most part true of the foraminiferal 
fauna, however, it is also true that the nature of 
the substratum definitely limits the distribution 
of most if not all species. 

From these studies it becomes evident that the 
smaller, mon^ widely distributed Foniminifera 
are most useful in recognizing a geological hori- 
zon; that larger species suggest a particular type 
of habitat and because of their more obvious 
characteristics are useful in determining the age 
of a formation. That the* presence of numerous 
tests of pelagic species suggests the proximity of 
deep, typically oceanic conditions while a pre- 
dominance of other forms is typical of the shal- 
lower waters of a continental shelf or shallow 
sea, and that wh(‘re Insivily spiiu'd forms are 
common, the climate was tropical or sub-tropi- 
cal, and when abundant that they were produced 
in protected bays or in seas where storms were of 
infrequent occurrence. Species typical of th(“ 
deeper portion of the contimmtal shelf were un- 
common or absent in bottom samples from the 
Java S('a even at (h'pths in excess of 200 meters 
near tfie outer margin of the Sunda sh(df. Hrhd 
periods of turl^ulence caus«‘ many Foraminifera 
to become Iniried to depths from which they can- 
not escape. Under certain recognizable condi- 
tions, l)act('rial decompositi(ni of the ('ontained 
protoi)lasm cau.se the t(‘Sts to become filled with 
iron sulfide, while other conditions cause them to 
fill with a gre\'ish clat' that develops intoa green- 
ish mineral known as glauconite when conditions 
are suitable. 

In any attenqit to n'construct a geological 


horizon, paleontologists employ not only the 
Foraminifera, but the fossil remains of all plants 
and animals recovered and the mechanical and 
chemical characteristics of the samples provide 
further information concerning the physical and 
chemical conditions in the water as well as the 
nature of aiul distance to atljacent land masses. 

In the Netherlands East Indies, Dr. F. A. V. 
Barren n-cently made a thorough study of the 
sediments of the Java Sea. Fhe distribution of 
coral reefs, both recent and geological were 
studied by Dr. van der Stok. Dr. van Wiel 
has investigated the chemical and physical con- 
ditions in the waters of the Java Sea, and these 
investigations were being extended under the 
direction of Dr. J. D. F. Hardenmkkg, with the 
aid of the members of the staff of the Bureau of 
Sea Fisheries. Numerous taxonomic and ecologi- 
cal studies have beeti made of the fauna and flora 
of the Java Sea and it is to b(‘ hoped that these 
studies will soon be resumed, since in this region 
it is possible to virtualh' eliminate from many 
\)rol)lemsanv serious consideration of certain eco- 
logical conditions that are usually considered of 
pnmar\' iniportance in discussing the bat h.\ ;netnc 
and geographic distribution of marine plants and 
animals. This work on the Biolog\’ of the For- 
amiaifrra of the Java Sea was financed through 
the riuggenheim Memorial h'oundation, and later 
a Rhumphius Fellowship granted b\’ the Treub 
Laboratory at Buitenzorg. The completed re- 
port is being reserved to be published in the 
N(>thcrlands East Indies, although certain phases 
have, and will continue to be discussed in current 
papers. 


RABIES RESEARCH 
IN 

THE NETHERLANDS INDIES 

6y the late Maiua J. Ottkn-van Sto( kum, M.D. 
(t May 26, 1940) * 

late Assistanl, Pasteur InstUiitc, Bandoeng, Java 


with a foreword by Dr. I. Snapper 


The author of this article died on May 26, 1040, 
one year before the publication of this study. In an 


* RepriiUcci from the author’s "Kalne.s Researches, ' A 
Coturibution from tlie I asteur Institute, Bandwn)', Java, 
in Meded. van den ])iensl der Volksnezondhcid in Neder- 
landseh ludiC 30:109 seq. (1941), 


introduction to this article the author s husband, 
Dr. L. Otten, zvrites that as the results of the author 
in various directions were only partly recorded, it 
was impossible to give a full account of the re- 
searches performed by the author. Therefore, even 
the article as originally published in the Mededeelin- 
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gen van den Dienst der Volksgezondheid in Neder- 
landsch-J ndie comprised only hvo of the almost 
finished chapters of her work. 

Here, we reproduce solely the first chapter. This 
part contains the discussion of the outstanding re- 
sults obtained by the author with her new method of 
immunization against hydrophobia, together with 
the discussion of the statistical method she used to 
gauge the results of this vaccination. It is remark- 
able how unfavorable the results of other Rabies In- 
stitutes are proved to he if tested with her apparently 
sound statistical method and how excellent the results 
of the author appear. 

Of the chapter reproduced here, there existed only 
drafts in linglish and Trench intended as a resume 
to the author's monograph published in iQjy, en- 
titled '‘New Principles of Anti-Rahic Treatment 
and Rabies .Statistics." /l.v the ma jority of readers 
would have been unfamiliar with the monograph, 
this cluipter ivithout further explanation would not 
have been clear in view of the intricate nature of 
the subject. In preparing the article for publica- 
tion, therefore, Dr. L. Otti-:n added such informa- 
tion as made the matter more self-explanatory while 
adhering to the spirit of the author. The results of 
the rabies treatment obtained in the year after the 
author’s death have been included in the relative 
tables. 

The original article contained a second chapter 
covering the experimental work of the author and an 
extensive criticism of M. ('. Kf.ndrk k’>v Ninth 
.Statistical Review of the rabies work as published 
in IQ4(). Interesting as these two chapters are, they 
huve not been reproduced here. 

Dr. Otten terminates his introduction with the 
following remarks: "It was many years before she 
(the author) saw the correctness of her new method 
of analysis which is as original in conception as it 
is simple in practice, confirmed by animal experi- 
ment. This experience should serve as a serious 
admonition to many who, after only a short term of 
experimental work on such an extremely dijlicult 
subject as rabies, may be called on to publish their 
results." 

We want to add that the lack of interest for the 
author’s method of immunization , which until noic 
has characterized the attitude of other Rabies Insti- 
tutes, must he considered unfortunate. The data 
published here deserve careful consideration, es- 
pecially in view of the unfavorable results of rabies 
vaccination in other parts of the Orient. 

♦ ♦ + 

I. Results of antirabic treatment with live and 
formalized monkey fixed virus in the light of a new 
method of analysis of rabies statistics: — ^ It is 
now more than 50 years since Pasteur succeeded 
in transforniintj a street \ irus strain into a fixed 
virus and thus o[)ened wide prospects for the pos- 
sibilities of anti-rahic treatment in man. d he 
enthusiasm with which tlie quin(|uagenary of this 
discovery was celebrated will have been some- 
what tempered for those who realized that pos- 
terity has failed in the task set by the j^reat 
header in the combat aj^ainst rabies. 'I'he re- 
sults, which on the whole have been rather dis- 
appointinjt, should have been reason for humility 
rather than excessive rejoicing by those as.sembled 
to do homage to the memory of Pasteur, a mem- 
ory too often wronged by tin* tendency to obscure 
shortcomings in treatment by overpraise of suc- 
cesses. 

This common tendency, naturally, constitutes 
a serious obstacle to progress and, as a conse- 


quence, it is an established fact that the develop- 
ment of anfi-ral)ic treatment has not advanced 
beyond its initial stage and the high expectations 
that it fostered on its introduction have not been 
realized. 

Supported, however, by steadfast confidence in 
the legacy of Pasteur and the unshakable con- 
victioii that the way to succ'ess is being barred 
onl\' by factors of minor importance, the time has 
now come when the facts must l)e faced and no 
longer ignored by tacit agreement. However 
ardently and stubl)ornly illusions may be cher- 
ished tile truth finally must come to light and 
then the danger is not imaginary that opinion 
goes too far and PAsria ids discovery may be 
under-rated, however undeserved. 

Demolition, howe\er, is the first step (o recon- 
struction; the method of anii-rabic treatment as 
well as the statistical esalnation of its results both 
ilernand a thorough revision regardless of jier- 
sonal or national feelings, so often masked by 
hero-worship. Once more, therefore, I must draw 
attention to the striking results which, since PH6, 
have been regularl>- obtained with the treatment 
in this country. 

'I'he princijial points which were dealt with in 
my Monograph of 1935 may be again stated here 
and liriefly recapitulated below' : 

a. The ttwrlalily rate of hydrophobia during and after treat- 
ment cannot form a reliable hasi.s for exact evaluation of 
results in the treatment of man. 

b. The division of cases of hydrophobia according to the incu 
bation period, irrespeitive of the number treated, forms n 
sound statistical basis for the evaluation of results. 

< . The results obtained by the application of this statistical 
method compel ackncwlednement of the fact that, hitherto, 
anti-rabic treatment has almost entirely failed, 
d. Experience in the Netherlands East Indies has proved that 
the nature of the antigen, vie,: the species of animal provide 
ing the fixed virus, is of decisive significance, and that vac- 
cine prepared from monkey brain is the best anti, gen for 
the treatment of man. 

a. In spite of the fact that it has long been 
known that mortalitx rates among treated con- 
stitute entirely unreliable ('riteria, rabies work- 
ers, up to the present, persist in the adherence 
to this mortality as a standard for the effect of 
treatment. Moreoxer, there is an increasing 
tendency to depart from the policy formulated by 
Pasticur, who attached great imjiortance to the 
incidence of hydrojihobia in relation to the period 
between the l»itc and the commencement of treat- 
ment and in relation to the number of days after 
the commencement of treatment. A sharp dis- 
tinction was made between the mortality in the 
first 28 days after the commencement of treat- 
ment and the later so-called reduced mortality. 
pASTia^R, thus, apiircciated the fact that immun- 
i/alion proceeds only slowly and, accordingly, he 
estimated that full immunity was first attain- 
al'le 14 days after the end of treatment. Where 
originally t his occupied 10 14 days, all ca.ses with 
a .short incubation period, i.e. within the first 
4 weeks, were thus i)ast help, so that only cases 
aj)j)earing later than 28 days after the commence- 
ment of treatment had to be regarded as failures 
cjf treatment '. At present, however, most in- 
vest igatcjrs are content to give merely the mortal- 
ity rates among treated without regard for these 

‘ In later year.s the period of treatment has often been ex- 
tended. Regardless of the duration of this, however, the 
period of 14 days after the end of treatment has been ad- 
hered to as the “failure limit. ’’ thus making it possible by 
prolonged treatment to obscure a number of failures. 
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principles. Thus all data for comparable statis- 
tics are withheld or lost. 

But also, apart from this omission, the mortal- 
ity rate can never furnish a basis for comparison, 
entirely misleading as it is. Indeed, a large pro- 
portion, as a rule the majority of people who re- 
ceive treatment, have never been infected. This 
explains why, irrespective of the method of treat- 
ment , the mortality rate is generally very low and 
out of all proportion to the rate however dif- 
ficult this may l)e to estimate — among those in 
whom the ri.sk of infect ion was real. It is obvious 
that in this way the succe.ss of treatment will be 
overestimated, the more as the risk of infection 
decreases. 'I'his is the very reason why mortality 
as a l)asis of coi 7 ipariso/i is so stuI>bornly adhered 
to and why e\ery effort to explode this fallac\’ 
meets determined passive resistance. 

If. My proposal to omit the number treated is 
intended to eliminate the majority of incidental 
factors which cause so many divergencies in the 
usual data. B>' confining oneself to only cases of 
hydrophobia which occur during and alter treat- 
ment and dividing these jiccording to the incuba- 
tion perio<l, having regard, of course, for the 
period between the bite and the commencement 
of treatment, a sound statistical basis is provided 
for comparison of various methods of treatment, 
as may be seen from Tables 1- 111 below. 

Accordingly, the following 3 groups of cases 
must be distinguished: 

1. Cases occurring wilhin jo days of the bile. 

2. Cases occurring later than jo days after the bite. 

S. Cases included in group 2 in which hydrophobia ap- 
pears later than jo days after the commencement of treat- 
ment — that is the failures. 

The first group represents cases with a short 
incubation period, the second those with a longer 
one, and the third group embraces the failures as 
a part of group 2. This division is thus entirely 
in line with the principles of Pastkuk, only the 


especially for the evaluation of results in late and 
early treatment. Exclusive adherence to the re- 
duced mortality leads to inaccurate and even 
paradoxical conclusions in proportion to the 
degree of activity of the method of treatment 
applied (see Monograph pp. 26 — 28). 

c. That the original Pastcur-method of treat- 
ment with rabbit cord fixed virus attenuated by 
drying, everywhere, irrespective of time and 
place, gives the same unfavoural)le results, is 
clearly illustrated by Talffe I. 

These figures relate only to cases where treat- 
ment was started in the first week. It appears 
that, notwithstanding the great variation in the 
mortality rates, the division according to the 
incubation period is almost everywhere the s^iine 
and particularly, the proportion of failures is very 
large. This even is lowest for the Netherlands East 
Indies, in spite of the highest mortality rate. If, 
however, one confines oneself to wounds of the 
limbs in which, as a rule, the incubation period 
is longer and thus a high failure rate is a still 
stronger })lea against the effects of treatment, the 
w'hole difference disa|)pears. 

The “dried cord” method was, in many places, 
for example in British India, replaced later by 
carbolized vaccine (rabbit brain and cord) ac- 
cording to the method of Skmim.f. It will appear 
from Table II, which is compiled from data on 
treatment in the first week extracted from the 
Annual Reports of the Kasaiili Institute, that, 
notwithstanding increasingly higher dosages, this 
method di<l not give more favoural)le results and 
also that the substitution of rabbit fixed virus by 
that of sheep did not give a definite improvement 
eit her. 

The methods of both Pasteur and .Semple dis- 
close, by their constant and terribly high number 
of failures, especially in w'oimds of the limbs, that 
they are entirely inefficacious. This, possibly, 
becomes clearer from a study of the following 
table in which data of the incubation period in 


TABLE I. Treatment with the Vastenr-method 

all cases of hydrophobia treated in the tst week. 



Instilntc | 

Totals 

death rate 

Within 50 
days of lute 


> 50 days 
of t)ite 


1 Failurcsj 


Paris 

1886 -1887 

29 

? 

9 

21. 

25 

79.- 

21 

72.- 


1914-1924 

.12 

0.52 

10 

51.- 

22 

69.- 

21 

65.5 

Berlin 

1898 -1917 

54 

0.71 

8 

2.L5 

26 

77.5 

25 

74." 

yienna 

1894 -1921 

16.5 

1.27 

? 

f 

? 

? 

107 

64.- 

Mctli. East Indies 1895 -190 ,S 

65 

4.68 

50 

46.- 

55 

54.- 

51 

48. 


Cases of hydrophobia with wounds oj the limbs only. 


Paris 1886 1887 

20 


5 

15.- 

17 

85.- 

1 

15 

75.- 

1914 -1924 

17 


2 

1^-- 

15 

88.- 

14 

82. - 

Ni-th. E,ast Indies 1895 -19C5 

56 


6 

1 ~ 

50 

85.- 

27 

75.- 


[)eriod in which immunity is attained, for sim- 
plicity, l)eing taken as 1 month (v30 days) instead 
of 4 weeks. Whereas, however, Pastei;k dis- 
tinguished these groups in connection with the 
number treated and estimated the results accord- 
ing to mortality, in particular according to the 
reduced mortality, I consider the mutual numer- 
ical ratio, regardless of the number treated, as 
essential. This division according to the incu- 
bation period is even indispensjilile for a com- 
parison of the treated and untreated cases and 


untreated cases of hydrophobia are given. These 
cases were observed in France during the years 
1862-1872, while Bauer’s figures (1886) are 
extracted from the German and Austrian liter- 
ature. The data from both stjurces, therefore, 
refer to the years |)receding Pasteur’.s discovery 
and they present entirely the same picture: about 
20% of the cases occur in the first month, 80% 
during the following months (for wounds of the 
limbs alone these percentages are 10% and 90% 
respectively). 
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When the division of these cases according to 
the incubation period is com[)ared with that in 
Tables I and II, the proportion of the number ot 
cases apjxjaring within and after the first month 
after the bite in the untreated appears to be 
nearly the same as after trpitment with one of the 
methods mentioned. This alarming conformity 
in the incubation period of cases of hydro[thohia 
with and without treatment indicates how much 
these methods fall short in effectiveness. 

That with these met hods of treatment the per- 
centage of ca.ses after the 1st month is 10 20', 


severely wounded and therefore, as a rule, include 
cases with a longer incubation period, the mortal 
ity in the first month will be less than 1/5 of the 
total mortality. For this reason a comi)arison 
between treated and untreated becomes impos- 
sible as soon as an institution for anti-rabic treat- 
ment is established. 

Fora more extensive discus.sion of tlii.s inverse .selection 
amonK treated and untreated and the induenre of this on 
the curve of the incubation period in cases of hydrophobia 
in both «roups, reference may be made to my Monograph, 
p. 44, where the .statistical work of Nitsch (1906) was 


TAULE II. Treatment with the method o/ .Semple (Kasanli) 

all eases of hydrophobia (treated in the 1st week). 


Period 

Totals 

death rate 

Within .50 
days of bite 

'' 

> .50 days 
of bite 


Failure.s 

1915—1919 

207 

1..5 

i;- 

27.5 

150 

72,5 

136 

1929 

88 

2.1 

2.5 

26.- 

65 

74. ■ 

60 

19.50 (sheep) 

82 

1.6 

27 

,5.5. - 

55 

67. 

47 


Cases «/ hydrophobia with ^rounds of the limbs onlv. 


/ 9/5— 1919 

131 


16 

12. 

1 15 

88.- 

106 

81.- 

1929 

53 


10 

20. 

4,5 

80. ■ 

1,5 

81. 

1940 (sheep) 

50 


10 

20. 

40 1 

80.- 

34 

68. 


lower than the 80' which fell in that |)eriod be- 
fore the ajtplicat ion of anti rabic treatment, is 
e.xplained b\ the fact that those bitten do not all 
come for treatment with equal promptness and 
some do not e\en come at all. The more serious 
the wound the more (ptickK-, ceteris paribus, will 
the bitten people, as a rule, obtain treatment ; the 
slighter the wound the greater the delay. Thus, 
the group treated in the first week comi)rises pro- 
portionately more serious!) wounded, .so that the 
chance of t he outbreak of hydropholna after short 
incul)ation periods is greater. The mortality in 
this group in the first month will, therefore, ex- 
ceed 1/5 of the total; in other words, in the later 
months it must always be below 80',, which ap- 
plies also to the failures. 

TABLE III. Cases i f hydrophobia in untreated {before 1886) 




1 liicubatioti 

1 period 


Totals 

Within 


> 50 




50 days 


days 


F renrh Commission 

170 

58 

22.5 

152 

7 7.5 

Bauer 

425 

<>1 

21.5 

552 

78.5 

I5auer (limbs) 

166 

17 

10 . 

149 

90. 


It has already Ijeen remarked that a portion of 
those lalten co not come for treatment at all, this 
proportion increasing as the severity of the 
wounds decreases, d'hus the inevitable result of 
anti-rabic treatment becoming available in a 
given territory will be that a divergence occurs in 
the normal course of the frequency-curve of the 
incubation periods in cases of hydrophobia among 
treate<i and untreated. In the first group, es- 
pecially among those treated in the first week, 
more than 1/5 of the cases will occur in the first 
month. In the group of untreated, however, 
which for the greater part wall com()rist? those less 


analysed. Niisch, who clearly distitigiii.shed this devia 
tion in die rabies material from (Lilaeia (Krakow), be- 
lieved dial he saw in (his, especially in die reduction of 
cases with a lonn incul)ation (leriod in treated, a jiroof nl 
the efficacy of this treatment (I’ASTKt'k-nietliod) despite 
the tiigh rierceniage of failures. In this, liowever. Ni rsrii 
erroneously assumed that both groups would be com- 
liarable. an error which t.‘ven now is still being made, a.<« 
may be seen in a recent pulilication of DouKko (19J8). 
riiis is the more remarkable since the contents of tny 
.Monograph must have been known to this author as he 
has taken over the data collected by me relating to the 
incubation peiiods in the untreated, though without 
acknowledgement of the source. 

(1. Theauti-rabic treat ment in the Netherlands 
Fast Indies, which was ('ornmenced in the year 
1895 with fixed virus strain Paris, has been fre- 
quently changed in the course of the years. From 
1895 to 1905 the P.\sTi;i k method was applied, 
first accorrling to the original scheme and later 
with reinforced dosages. This gave place in 1906 
to the lldgycs dilution method with nnattenu- 
ated fixetl virus prepared from rablat brain. In 
the middle of 1916 this virus was substituted b) 
that of monkev (Isl pas.sage) with the object of 
thus being able to prepare greater quantities of 
\accine; the average brain of our rabbits weighs 
only 8 grammes against 60 for t hat of the monkey. 
The choice of this antigen * w^as quite fortuitous; 
an experimental basis was lacking nor had the- 
oretical considerations pointed that way. After a 
few atlem[)t.s, with little success, with carboli/.cd 
v'accine a fir.st experiment was made in 1930 with 
formalized vaccine, which gradually replaced the 
live virus and is now msed exclusively. In Table 
IV the results for the successive periods to the 
end of 1940 for treatment in the first week, are set 
out: 


' The Mae. cynomolgus , which is common hero, is used; 
as shown from the results of variou.s animal experiments, the 
Mac. rhesus give.s an eriually active vaccine. 
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I'ABLli IV. of hydrophobia in the Nelh. East Indies (treated in die Isl nieekV 


Method of treatment | 

Totals 1 

Within 30 
days of bite 

%■ j 

> 30 days 
of bile 1 

% 

Failures | 

% 

189 .S- ralibit dried cord, attenuated 

6.S 

30 

46. - 

35 

54.- 

31 

48.- 

1906 — mid. 1916: rabbit brain, live 
mid. 1916 — 1940; monkey brain, live, after- 

92 

53 

57.6 

39 

42.2 

28 

30.^ 

wards killed (fornudin) 

50 

48 

96. 

2 

4.- 

0 

0. 


Caf.e'! of hydrophobia with Ji'ounds of the limbs only. 


1895 “1905: rabbit dried cord, attenuated 

36 

6 

16.6 

30 

83.4 

27 

75.- 

1906 mid. 1916: r 
mid. 1916 1940; i 

al)l)it brain, live 
iioukey brain I’ve. after- 

50 

21 

42.- 

29 

58.- 

23 

46.- 

wards killed (lor 

malin) 

20 

18 

90.- 

- 

10 .- 

0 

0.- 


These figures give a striking illustration of the 
lavourable turn after the change to monkey lirain 
virus. The fact that liy a moderate dosage, viz. 
100 mgm. of live, c.c]. 1520 nigm. formalized mon- 
key lirain vaccine contrarv to the enormous 
dosages ot carl.iulized vaccine of ralibit or sheep 
brain in Uritish India fup to 8 gm.) practically 
all cases with an incubation period of more than a 
month (li.sapfiear at one stroke, leads undeniably 
to tlie lonclnsion that t his dilTerence in result scan 
be at tributed only to t he difference in the antigen. 

It must be emphasized that the fact that, in 
this ('ountrs , the number treated, and with it the 
niunber ot cases ol h\'dropholtia, is relati\ely 
small, in no way detracts from this conclusion. 
This remark nia\' seem sujterHuous though in 
realit>' such is not the case, the lendcnc\' gener- 
allv being to grant statistical signilicance to a 
difference onh’ when suiiporteil b\- numerous ob- 
scr\ations. 'riiough to a certain extent this is 
corrt'Ct , the (junlity ol the obser\ations also pla\s 
a i)arl and this applies especially (o cases of hy- 
dropholiia anal\.sed in the manner indicated. 
However small rallies statistics ma\ be, 10 cases 
arranged according to the incubation periods, will 
amply sutlici' I o est iniate I he method of t reat meni 
at its correct value. 

That a great number of cases of hydrophobia, 
to which appeal is .so readib- made to minimize 
or comi)letel>- ignore the \ alue of small statistics, 
IS by no means of conclusi\e significance is well 
illustrated b\ the high figures of the Kasauli In- 
stitute. If all of these cases, treated in the first 
week after the bite, are arranged in groujis of 10 
m their consecutive order of arrival and clas.sified 
aci'ording to the incubation period, it will apiiear 
that in all of these groups the failure rate fluctu- 
ates between high limits, while the percentage of 
ca.ses in the first month always remains low. 
Thus in the year 1920, out of a total of 87 cases 
treated with carbolized rabbit vaccine the failures 
were 64%, in the chronological order of the 
groups of 10 fluctuating between 40%. and 90%'., 
while the number of cases in the first month 
reached, at the highest, 40%,. In the year 1930, 
the revsults with carbolized sheep vaccine were 
only slightly more favourable: the failure rate, 
averaging 59%., varied between 40%, and 70%„ 
while the number ot cases in the first month (lid 
not reach more than 50%. and, even then, in only 
one group. For cases with wounds of the limbs 
only the results were still worse and the differ- 
ences still smaller: in 1929 the average number of 
tailures was 73%, fluctuating between 60'',, and 


90V(.: in 1930 the average was 67%, fluclualing 
between 60 — 80%. Table \' clearly illustrates 
this. 

If a similar groui>ing in chronological order is 
now made for the Netherlands Indies cases, the 
years 1895 1910 give the same picture. It is 

true that the number of failures is less and fluctu- 
ates between lower limits, viz: 48f,-', (30 60% ), 
but for cases with wounds of the limbs it shows 
the same level and the .same fluctuations as in 
Hritish India, viz: 71% (60 80' , ). A di.stinct 
decline first begins with tlie application of the 
reinfem.'cd llde.Yics method after which the fail- 
ures are 19' , for all cases and 30' , for cases with 
wounds of the limbs onlvc It must, however, not 
be overlooked that this im[)rovement was at- 
tained at the cost of an important increase in the 
amount of fixed virus infections from which sev- 
eral fatal cases of j aralysis resulted. The dif- 
terence, however, beiomes more striking with 
the change over from rabbit to monkey fixed 
virus, first as live and then as formalized v.iceine; 
since monkey brain has bt'en used there has not 
been a single failure among those treated in the 
first week. 

Just as the successive groujis of 10 cases of the 
Ka.sauli Institute in British India as well as those 
of the earlier jieriods at the Basteur Institute in 
Netherlands Ivast India separately tcstilv' to the 
inefficacy of the treatment, so the 20 cases re 
corded in I his country during 1916 1940, treated 

with monkev fixed virus, - all, except 2, occur- 
ring within the first month after the bite are 
jiroof of the fact that the sudden disai)|)earance 
of all failures and of practically all cases with 
incubation periods of more than one month, (an- 
not be attributed to any element of chance in 
grouping but must be considered due exclusivelv 
to the antigen used'. 

In view of these facts it follows that when, in 
1922 '23, a trial was made with carbolized rab- 

bit vac'cine and there were soon 2 failures among 
a small number of treated and those only slightly 
wounded, this treatment was quickly slopped. 


1 It is ac'lf-eviclent that these fine results are to be relied 
upon only becau.ae. from information received periodically, 
it is certain that all the persons treated arc still alive or, if 
not, that hydrophobia as cause of death was excluded. That 
this is indeed guaranteed by our information service, which 
periodically collects data up to a year after treatment, is 
fully described in my monograph (p. 14). In many coun- 
tries, even in Europe, these health returns arc far from com- 
plete and the possibility is by no means excluded that the 
already unsatisfactory results are, in reality, even worse. 
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As the possibility was not excluded that better 
results could be obtained with monkey fixed 
virus, an experiment according to the alternat- 
ing system was later carried out (1925—30) with 
live and with carboli/ed monkey brain V'accine. 
When, however, 2 failures out of 8 treated with 
this carholized vaccine also were recorded — 
while among 8 treated with the live vaccine there 
was not a single failure- (his experiment, too, 
had to be stopped. 

TABLE V. 


that a few early treated cases were sufficient to 
estimate the method at its real value, they would 
have saved themselves much time and trouble in 
checking the etherized vaccine. Apart from the 
fact (hat (he data so far available could not pass 
muster which, of itself, was sufficient reason to 
reject such an unpromising experiment (vide 
Monograph pp. S4 106), a few months should 
have sufficed to justify complete abandonment of 
the method. 


All cases of hydrophobia 


Cases of hydrophobia 
with wounds of the limbs only 


Place and period 






. 






within .10 

> 30 



within 30 

' > 30 



lot a Is 

day.s 

days 

failure.s 

(iitals 

days 

days 

failures 



(it 

)ite 



of 

hiite 


Kasauli 1929 

10 



5 

10 

1 

9 

7 


10 

1 

6 

1 

10 

2 

8 

7 

Carbolized vaccine 

10 

2 

« 

V 

10 

4 

9 

6 


10 

3 


6 

10 

1 

9 

9 

(rabbit brain) 

10 

1 


9 

10 

3 




10 

3 


7 


0 

3 

3 


10 

2 

8 

8 






10 

1 

f> 

3 






7 

2 

5 

5 









64.3',, 




73.6', 

Kasauli 1930 

10 

3 

7 

4 

10 

, 

9 

6 


10 

3 


7 

10 

4 

t) 

6 

Carbolized vaccine 

10 

3 


7 

10 

1 

9 



10 

3 

7 

7 

10 

2 

8 

8 

(sheep brain) 

10 

4 

(I 

3 

10 



6 


to 

< 


<) 

2 

0 

2 

2 


10 

3 

3 

3 






10 

2 

8 

7 






i 

1 

2 

1 



— 






59. , 




67,3', 

Neth. East Indie.s 

10 

6 

4 

1 

10 

2 

8 

8 

1895—1909 

10 

2 

8 

9 i 

10 

2 

8 



10 

4 

6 

6 1 

<0 

I 

9 

8 

Pasteur method 

10 

7 

.t 

1 

10 

3 


() 

(rabbit cord) 

10 

4 

6 

3 i 

10 

3 




10 

6 

1 


! 



7 

and 

10 

5 

3 

5 1 






10 

2 

8 

•'5 i 

' 




HdRyes method 

10 

4 

() 

- ! 





(rabbit brain) 

10 

1 

6 

6 

i 








48. ' ; 




71.9' , 

1910— mid 1916 

to 

7 

3 

3 

10 

4 

6 

4 


10 

,s 

3 

2 

10 

7 

3 

2 

Hdgyes method 

10 

7 

3 

2 

6 

2 

1 

2 

reinforced 

10 

i> 

1 

^ 1 





(rabbit brain) 

10 

5 

3 

4 






7 

6 

1 

0 









19.3' V 




30.8' , 

mid 1916—1940 

10 

9 

1 

0 

10 

9 

1 

0 


10 

10 

0 

0 

10 

9 

1 

0 

Hbgyes method 

10 

10 

0 

0 






and I 

10 

9 

1 

0 





formalized vaccine 

10 

10 

0 

0 





(monkey brain) 




0. % 




0.-' , 


British Indian investigators consider that this 
was terminated too soon and so the carbolized 
vaccine was not given a proper trial. Bearing in 
mind, however, that during the years 1916 — 1930, 
with monkey vaccine treatment, not a single fail- 
ure occurred out of 25 cases of hydrophobia, 
while with the carbolized vaccine, during the 
years 1922 — 1930, out of only 12 cases the failures 
were no fewer than 4, this reproach can hardly be 
justified. If the.se workers had better realized 


According to the data published by (Cunning- 
ham and Malone in 1930, after the introduction 
of the Alivisatos method, among the first 10 
cases of hydrophobia no fewer than 7, and among 
the first 10 with wounds of the limbs even 8 fail- 
ures occurred, and (his notwithstanding that they 
were all severely wounded and so, in the major- 
ity, a short incubation period was to be expected. 
These first 10 cases occurred in the period 3 Dec. 
1926 — 21 Ap. 1927, thus in sc:arcely 4 months 
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from the comnieiicemcnt of the experiment. Had 
full attention been |)aid to these unsatisfactory 
results — even though, admittedly, they were not 
so obvious in comparison with those with the 
usual carbolized vaccine -these investigators 
would certainly not have wasted their energies on 

6r- 

C| — ^ 

b; i 

bite 

7 i4 2f 

— Figure 75 

'his ungrateful task and not devoted a second 
Memoir (1955) to etherized vaccine, which gives 
as disappointing results in experiments as in the 
ireatment of man. Moreover, Siiortt and his 
co-workers (1954) would not have needed 3 years 
to reach t he conclusion t hat t he et herized vaccine, 

TABLE VI. 


The horizontal lines a, b, c and d thus represent 
the full range of the incubation periods in the cases 
which occur according to the moment on which 
treatment was started after the bite; later than 
50, 37, 44 and 51 days, respectively, after the 
bite, therefore, no further cases should occur. 


50 37 ^ 51 3 ays 

(see p. 275) — 

In practice, however, the commencement of 
treatment in these 4 groups will not be limited to 
the first day of each of the 1st to 4th weeks, but 
will continue on each day of the respective weeks, 
so that the maximum incubation period for each 
group will, therefore, extend to a further 6 days 


Cnmtiieru'f 

‘inem of 

j ( alciilated ina.vimal 

roatiDcnt . 

.... dav 

1 incul)ati()n period 

after tbo bite. 

1 witt) hypollietiral 

1 


trealnuMit. 

1 : 

?th 

.<() 4 () - .t6 

« 

Nth 

M 1 0 - 4.t 

l.S 

21st 

14 -f 6 - 5(1 

22 

28th 

51 f 0 = 57 


so much extolled by Alivisatos and Hkmpt and 
al.so recommended by Hkmlin(;kr, in no way 
deserves preference to Srmi’Lk’s carbolized 
vaccine. 

Returning to monkey fixed virus, it appears 
trom a comparison of the results of early (1st 
week) and later (2nd — 4th w'eeks) treatment that 
cases with longer incubation periods certainly do 
occur and that only by early Ireatment they can 
be limited to the first month. This is also to be 
expected, as immunity develops at a late stage of 
the treatment and, moreover, where cases of 
hydrophobia with short incubation periods in- 
creasingly fall off, the percentage of cases with 
long incubation periods must increase in propor- 
tion to the delay in commencing treatment. 

Although this matter was fully discussed in my 
Monograph, it may here be once more clearly 
illustrated by a graph. Herein, a hypothetical 
niethod of treatment is presumed w'hich results in 
the slowly developing immunity reaching its peak 
^0 days after the commencement of treatment 
and which thereafter is able to prevent all cases 
of hydrophobia and thus failures — irrespec- 
Hve of the time at which treatment is commenced, 
cor simiilicity it is also assumed that no cases 
occur (as imleed very seldom happens) in the 
first week and that treatment is commenced with 
^ of normal composition, immedi- 

ately, 7, 14, and 21 davs, respectively, after the 
>"te (see Fig. 75). 


iiiaxiinal incubation period witli 
liresent treatment (monkey 
li-ved virus). 

,t 


without failures lailures 


2 

I I -f t. 90) 

5-1 j 


after the bite. The longest incubation period for 
such a hypothetical method will thus be calcu- 
lated to correspond with the number of days as 
shown in Column 2 of Table VI, given above. 

If the maximum incubation periods are now 
traced, as has been observed with treatment in 
the Ist^ 4th weeks since the u.se of monkey fi.xed 
virus (Col. 5) these, with the exception of 2 fail- 
ures among those treated in the second week, 
fall perfectly within the limits as calculated in the 
manner specified. With treatment in the first 
week the longest incubation period is still 4 days 
below the maximum, thus favouring the opinion 
that by carb’ treatment a still further reduction 
in the first month should lie possible. The num- 
ber of cases of hydrophobia that undergo treat- 
ment in the successive days of the first week, 
however, is still too small fora definite pronounce- 
ment. 

However this may be, the figures indicate that 
by treatment with monkey virus the maximum 
effect, attributed to the ideal hypothetical 
method, is really approached if not actually 
reached. Here a normal distribution had to be 
assumed, that is to s^iy, an equal comjwsition of 
the 4 groups as regards the occurrence in each 
group of cases of hydropholna so far as those with 
short incubation periods among the latecomers 
have not, in the meantime, disappeared. This 
seems in contradiction to the present pronounce- 
ment that the severity of the wounding is of influ- 
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ence on the promptness of obtainiii}? Irealmcnt. 
While uiuler-estimation of the danger may, in an 
extreme instance, lead to woundeci people, more 
especially those only slightly injured, not under- 
going treatment, a i)art of them will, nevertheless, 
present themselves for treatment after a more or 
less short delay. For this reason, in the first week 
the severely wounded with proportionately more 
cases with short incubation periods will prepon- 
derate, while in the later weeks it will be the 
slightly wounded with longer incubation ])eriods. 
Such a selection does indeed take place, but sub- 
ject to the (lualification “ceteris paribus,” t.e., 
when prompt treatment is available to all, as is 
usual in Western countries with their means of 
rapid communications. In Eastern countries, how- 
ever, at an>’ rale in a widely scattered archipelago 
like the Netherlands East Indies, depending on in- 
terinsular shipping communication, such an inten- 
tional selection is impossible'. In this country 
delay in treatment, even till the 3rd or 4th week, 
does not depend on t he <lesircs of those concernecl 
but is the inevitable result of the long distances 
from the centre of treatment, Bandoeng. Not 
less than 80% — 90%, of those who ( onie for treat- 
ment later than the Isl week originate from the 
“Outer Provinces,” among them many with 
severe wounds and serious risks of infection. 


the other in 1933 with one of 3 months). Here, 
then, is proof, as already appeared from Table 
VI, that monkey fixed virus gives the highest re- 
sults obtainable: even with treatment in the 3rd 
and 4th weeks the mortality rate is limited to the 
second month, or more preciseb’, to a period of 
not more t han 30 days after the commencement of 
treatment. 

That is not to s^ay that thus the time of com- 
mencement of treatment would lie of minoi 
importance. On the contrary, the mortality after 
the first month, with treatment in the second 
week, is more than 14 times higher than with 
treatment in the first week (0.53:0.036) while 
with treatment in the fourth week it amounts to 
even over 80-fold (295; 0.036), The.se differences 
are still more strikingly illustrated when ex- 
pressed in absolute numbers on the basis of the 
number treated in the first week, viz: if, in each 
successive week this number had also lieen 5548, 
then the number of cases of hydrophobia later 
than the first month after the bite, with treat- 
ment in the 2nd — 4th weeks, would have lieen 29. 
47 and 163 respectively instead of 2 with treat- 
ment in the first week. 

On the liasis of the above it is clear that cases 
with short incubation jicriods with treatment in 
the first month, as well as those with incubation 


TABLE VH. 


Cases of hydrophobia (1916-1940). 




Tol 

lals 

within 30 days of bite 


> 30 days of liite 


Period 

Number 









of treatment 

treated 

number 

*"r death 
rate 

number 

death 

rate 

number 

'f. death 
rate 

failures 

death 

rate 

l.st week 

5548 

50 

0.90 

48 

(96C; ) 

0.86 

2 

0.036 

1 

0 

0. 

2nd week 

264.t 

49 

1.85 

35 

(71<:;) 

1.32 

14 

0.53 

2 

0.08 

3rd week 

822 

15 

1.82 

8 

0.97 

7 

0.85 

0 

0.- 

fth week or 
later 

.373 

13 

3.48 

2 ! 
(15'';) ! 

0.53 

i 

11 i 

2.95 

0 

0. 


Where inverse selection is thus rendered impos- 
sible, the 4 groups are [iractically ecpjivalent and 
so the results with nionke> fi.xed virus (live and 
formalized vaccine) during the years 1916 to the 
end of 1940, set out in Table VII, are, as it were, 
those of an experiment on man. 

In the first filace we see how the jiercenlage of 
cases in the first month after the bite become 
really smaller, according t(j the lateness of com- 
mencement of treatment: while with treatment 
in the 1st week, e.\cept for 2, all cases (96%,) oc- 
cur in the first month after the bite, this number 
drops clearly in the second and in the fourth week 
amounts to only 15% . This decline, however, - 
apart from the distribution of those treated and 
ignoring the effect of treatment is to lie ex- 
pected, as has already been observed. 

In the second place, however, the reduced 
mortality in all grou|)s ap[)cars to be practically 
zero; only 2 failures were recorded among those 
treated with live virus in the 2nd week (the first 
in 1930 with an incubation period of 43 days, and 


* As shown by the data collected by McKendrick, the 
mortality rate in Western countries usually falls with in- 
creasing delay of treatment; in Eastern countries, however, 
the mortality rate shows an increase according to the delay 
in treatment. 


periods exceeding one month through delayed 
treatment, must inevitably appear with either 
method of treatment and that it is impossible to 
oliscure the results when the cases are arranged 
according to the week of treatment as given in 
Table VIE This, then, is the reason why an em- 
phatic warning is necessary against statistics 
which regard the success of a method of treatment 
as |)roved by the total absence of cases of hydro- 
pholiia. .Statisticsof this nature can be explained 
in only two ways: either rabies has been entireE 
eliminated in the area concerned or the informa- 
tion service is so unreliable that even ('ases with 
short incubation periods escape notice. For not 
a single rabies ex])ert would deny the impossibil- 
ity of preventing all cases of hydrophobia m; 
matter how' early treatment is started nor how 
active the method applied may be. 

McKendrick, the only author who studied my 
Monograph w'ith more than superficial attention, 
after serious consideration of the results of treat- 
ment with monkey brain fixed virus in Bandoeng, 
expressed the opinion that they were “unique” 
but, curiously, refrains from an explicit pro- 
nouncement on the method I suggest for the eval- 
uation of results. Year after year this author 
continues to collect data from institutes all over 
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th(? world and, w ith the aid of extensive statistical 
formulae, which are diflicult for the ordinary 
reader to assimilate, analyses the sij>nificance of 
variations in mortality with difTerent methods of 
treatment, arriving invariably at the same nega- 
tive conclusion, that none of the methods ai)pears 
to be superior to the others without, however, 
venturing to acknowledge the inehicacy of them 
all. Nevertheless, however great may be the 
reluctance to admit the failure of anti-rabic treat- 
ment in the light of the proofs mentioned above, 
serious iiu'csf igators in this field cannot escaj)e 
the necessit}- of facing this lundamenlal (|ue.sf ion. 
They will have to respond to ntt’ proposal to 
anahse the elTects of treatment in an entireh’ dif- 
ferent method than In' means of misleading mor- 
tality figures, a method of analysis wdiicli < annot 
be refuted by tacit silence. 

S(:iiW'iiiMu;R(; (1937) has refrained from any discussion 
of my Monograph, in his very extensive rf*sume on ral)ies, 
on the plea that this would fill another volume tin a per- 
sonal letter to me, he said that he was an indifferent 
Hnslish scliolar and that my method of analysis was not 
.sufficiently clear to him). It appears to me that if one 
confines oneself to the principal <iue.stion, that is, my 
proposed tnethod of analysis and its application to the 
rabies statistics available, a single page or even a few lines 
would suffice to express an oi)inion. Sciiweinucrg could 
better have spared us the reading of numerous common- 
places on ral)ics, presented under the impressive title of 
"Neuere Krgebnisse dcr Tollwiitforschung”, which for 
the greater part owe their tradition to that absence of 
critical sense, so cliaracteri.stic of the entire rabies liter- 
ature, ratlier than to their authenticity. 

TABLK VIII. 


in Juh' ly.SO according to the alternating system 
in order to obtain a clear comparison with live 
vaccine; in 19d4 this comparative experiment was 
extended to treatment in the second week. The 
results were so sati.sfactory that .since the Isl Jan- 
uary 19vS8 trealment has been carried out with 
formalized vaccine exclusively: 'I’able \’III gives 
a complete survey of treatment in the 1st and 2nd 
weeks (the figures for the drd and 4lh weeks are 
still too small) up to the end of 1940. 

The results ol the alternating treatment show 
that the formalized xacrine i.s in no ua\ inferior 
to the. live. The final results rather show that 
thanks to the higher initial dose a greater 
reduction of cases within the first month after 
the bile is obtained with this formalized vac- 
cine. kaihires niighi also be [prevented among 
those treated with formalized vaccine in the 2nd 
week which, with live vaccine, appeared only to 
be possible with treatment in the Ist week. 

The formalized \'accine was first prepared l)y 
the addition of iVcn of formalin to a lixcd 
\irus emulsion which was afterwards healed for 
24 hours at 37" ('. ; vaccine t hiis prepared is ready 
for immediate use by a 5-tiiiies dilution wdth 
phy.siological salt solution to a 2 /( emulsion. As 
the result of a case of paralysivS, the concentration 
of formalin was increased to I.-SVik). Although 
al'out 2000 guinea pigs had survived intra- 
cerebral injection of consecutive samples (10 an- 
imals per .samide) of this vaccine walhotit any 
s\niploms a second accident occtircd which, 
though not serious, showed undcnialdy that, in 



After the disappointing results with carbolized 
vaccine, for a detailed discussion of which refer- 
ence should be made to my moiiograi)h, pp. 
30 35, an investigation was made into the influ- 
ence of formalin on the monkey fixed virus in 
order to leail to the preparation of a formalized 
vaccine on the lines of the active anatoxin as 
already obtained with it. I shall confine myself 
here to a short .survey of the, partly comparable, 
results of treatment with live and formalizecl 
monkey (brain) vaccine in the 1st and 2nd weeks 
and of the method of pre])aratioii and dosages at 
present followed. 

Treatment with formalized vaccine, provi- 
sionally limited to the first week, was commenced 


spite of innumerable negative results in test ani- 
mals, the fixed virus in the vaccine could not yet 
be regarded as comidetely dead. Man, obvi- 
ously, is more susceptible to fixed virus infection 
than test animals (guinea pigs) as traces of live 
virus, which can no longer be detected by animal 
test, are still capable of causing parahsis, how;- 
ever slight, in man. It is thus only on the liasis 
of con.sideral)le experience in the j)reci.se dosages 
that the absolute innocuousness of such an atten- 
uated vaccine can be guaranteed. After this un- 
toward cx|)erience, the concentration of the for- 
malin was not further increased but the period 
of heating was prolonged to 5 days; after this 
there was no further sign of fixed virus infection. 
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This cannot cscajx* notice as all people Witten 
remain iimier ohserc atioji lor 25 51) (la> s Irom 

the conimencenient of treatment ami thus the 
period in which these accidents can occur is then 
lon^ l)ast. 

\Ioreo\Tr, to confirm the clinical diagnosis, and 
especi.dly to exclude' the possil)ilit>' of mixed in- 
fection, that is to sa\ ol street and fixed \ irus, a 
number of parts from the central nervous s\ stem 
(proximal and distal parts of the medulla, med. 
oblongata, pes hippoeampi, cortex cerebri and 
cerelielliim ) are regularlv examined, with different 
staining methods, for Negri-bodies. In addition, 
irrespeetixe of the results of the microscopie'al 
examination, intracerebral injections are made 
from all of the parts mentioned into 5 guinea jiigs 
for each part, thus a total of 50 animals. Should 
anx- of these animals die xvithin the incul>ation 
period observed for fixed xirus infection (5 15 

days after intracereliral injection of guinea |)igs 
with monkex fixed virus) a second sub-iiassage 
with 5 guinea pigs follows, exen though Negri- 
bodies are found. Although some 50 cases have 
already been investigated in this manner not a 
single case of fixed virus infect ioti, either alone or 
in combination with street virus, has been dist'ov- 
ered. Should the i)resent dosage (dailx- injection 
of 80 nigm. during 2 or 5 xxeeks. with a pause in 
the latter case on the 11th and 12lh daxs, thus 


oLslx xvounded too, a period of treatment shorter 
tluin 21 daxs max . perhaps, suffice. 

To answer this (piestion the sera of a number of 
those bitten, among whom part had been treated 
for 14 and part for 21 days, were examined for 
the |)resence of rabicidal antibodies. 'The in- 
xestigation of these rabicidal (neutralizing) anti- 
bodies and their significance are dealt with in a 
separate chapter, so onlx a few xvords as to the 
technique will suffice here. Of the serum 
1.5 cc. umliluted and once diluted, respectively, 
arc each mixed xx ith 1 .5 cc. of a 1 ' ( suspension of 
monkex fixe<l virus and after 24 hours landing at 
room temperature, f).2 cc. of the mixture is in- 
jected intracerebral lx into guinea pigs. Thus 
with 0.1 and ().()5 cc. of the serum, respectively, 
there xxill be injected 1 mgr. of fixed virus of 
XV Inch the d.l.m.c. is ().()()25 rngm. .Survixal of a 
guinea pig, therefore, means that 400 and 800 
(l.l.rn.c. resi»ect ivelx , are neutralized by 0.1 cc. of 
serum, and 1 cc. of serum contains sufficient anti- 
bodies to neutralize 4.000 and 8.000 d.l.m.c, 
respect ivelx-. One could, of course, experiment 
xvith a loxver number of d.l.m.('. (for examj)le with 
a ' fixed virus suspension on 1,000 d.l.m.c.) 
but this dosage was selected as it seemed (hat, 
with an orientating invest igat ion, the difference in 
rabiciilal potency lietween sera after 2 and 5 
xveeks’ treatment xvould ai)pear most clearlx'. 


T.VBLE IX. I'reatment ivilh formalized vtiidae ( l..S“/wo, .S days heatinn 37'' 

examination of ^erum (1 re.) after 


Period 
of treat- 
ment 


14 days 
d.l.m.c. 



21 days 
d.l.m.c. 



30 days 
d.l.m.c. 


POOC 

1 8.000 

4.000 

1 8.000 

4.000 

8.000 














results 

death 

rate 

results 

death 

rate 

results 

deatfi 

rate 

results 

deal h 
rate 

results 

deatli 

rate 

results 

death 

rate 

week.s 

46/120 


<0/120 

7.S.8';, 

,ys/i60 

34.3',;, 

102/160 

63.8'/, 

33/170 

19.4'/, 

69/170 

40.6%, 


M)/9() 

.•i.e.c ; 

64/90 

71.1*; 

41/160 

2.'). 6'; 

82/160 

.SI. 2'.;, 

22/lSO 

14.7% 

60/150 

40.-% 

weeks 

41/110 

.t7.,p ; 

81/110 

73.6';; 

41/110 

3 7.3'/. 

72/110 

65.5'-; 

21/110 

19.1'/ 

42/110 

38.2% 


M)/W 

33,. c ; 

64/90 

71.1'/ 

2 4/ '40 

26.6'/, 

40/90 

44.4'/. 

1 7/90 

18.8';; 

38/90 

42.2% 


making a total of 1 120 nigin. for slightly, and 1520 
for more severelx xvounded) still unexpectedly ap- 
pear noxious, especially for Kuropeans, then this 
xlrawback could easilx' be met l)y smaller dosiige 
during the first daxs or first week of treatment 
with or without comi>ensation 1>X' an increase in 
the daily dosage in the later period of immuniza- 
tion. 

I'ortunalely the stronger concentration of 
formalin, which out of necessity had to be 
adopted, has had no harmful effe<ts on the re- 
sultsof treatment. On thecontrarx, this increase 
from r'/w)lo 1 .5''/ (HI in the formalin content of the 
vaccine led to a considerable increase in the sur- 
vixal rate in pre-infectional immunization tests in 
animals (vide Monograph, j). 148, Table XI, etc.). 
For fixed xirus foriiialized vaccine, just as for 
diphtheria and tetanus anatoxin, it apj)cars that 
a definite formalin concentration and a definite 
period of heating are neces.sarv to ensure the max- 
imum of immunizing power. Further experiments 
with this formalized vaccine also showetl, for ex- 
ample, that a still higher formalin concentration 
or a longer period of heating was not favourable 
to the potency of the vaccine. As the long period 
of the treatment is, in many respects, a drawback, 
the (|uestion arose as to whether, with the seri- 


The result of this .serological research is set 
out in the above Talde IX, in which i)er person 
for each dilution after eac h period 10 guinea pigs 
were alw.ixs used. 

As w.'isto be expected, after 14 daxs, i.e. when 
after complete treatment 14 X 80 = 1,120 rngm. 
will have been injected, and after treatment of 5 
xveeks, 12 X 80 = 960 mgrn., little or no differ- 
ence existed. After 5 weeks, in which the longer 
treatment is also completed (19 X 80 = 1,520 
nigiii.), the sera of the 14-day treated remain a 
little behind, but after 50 days this difference is 
complctelx' eliminated. This also apyrears from 
th(* bottom two rows of the table which give the 
data relating to 1 1 and 9 people w'hose sera were 
fully examined after 14 and 21 days’ treatment, 
resfrect ivelx , and from which the results are, 
therefore, exactly cornitaral'le. Now\ loo, with 
the shorter treatment, the increase in rabit'idal 
potency in the 5rd week still remains a little be- 
hind gaining, however, after 50 days the same 
level as in treatment of 5 weeks. 

On the basis of this small difference it is hardly 
possible to judge whether the 14-day treatment 
remains behind that of 5 weeks, the more so where 
there is no exact parallel between the degree of 
immunity and the rabicidal antiltody content. 
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Consequently, in order to arrive at a definite 
conclusion on this point it is necessary to ('arry 
out a test by the alternating^ system, that is to 
say, to treat all severely wounded for 14 and 21 
days alternately: the result of this must still he 
awaited. 

Conclusions. 

1. Mortality rates of hydrophobia amoiij; treated arc use- 
less in the evaluation of the effects of treatment. 

2. Irrespective of the number treated, the division of cases 
of hydrophobia according to the incubation period - 
having regard to the interval between the bite and coin- 
mencenient of treatment — gives a correct insight into 
the effects of treatment. 

3. By the application of this statistically comidetely reliable 
method of analysis, it becomes clear that all well known 
methods of treatment fail and that only monkey brain 
fixed virus, either living or killed by formalin, gives satis- 
factory results, 

4. This is confirmed by animal test provided proi)er precau- 
tions are taken. 

5. Many years of experimental research have proved that 
tlie activity of a fixed virus vaccine is governed by the 
species of animal used and also by the nature and con- 
centration of the rabicidal agent. 

6. By the use of monkey brain (!()' ,' etnulsion) and formalin 
in a concentration of l..SVo« with a heating period of 
5 days at 37“ C.. a fixed virus vaccine is obtained which is 
of suijerior activity both in animal exi)erimcnt and in the 
treatment of man. 

Explanation of protocols. — - For the .sake of complete- 
ness the results of all experiments relating to this experi- 
mentid research are set out in concise protocols. Nos. 1 and 
II cover the experiments for the years In these, 

immunization was performed on at least 25 test animals 
l)er group in 3 injections with polyvalent fixed virus (mix- 
ture of 3 brains, c.q. cord, of the same animal si)ecies). 
Protocol No. I gives the results of infection with street 
virms and No. II those w'ith fi.xed virus. Protocol III 
contains the experiments of former years (1 029 -’34) so 
far as they relate to the points under di.scussion. In these 
immunization was usually performed on not more tlian 
10 test animals per group in 3 injections or daily ( 1 4 days) 
with monovalent fixed virus, (.’oliimn 8 contains the com- 
bined results of 4 ditferent dosages, Column 10 of 3 dif- 
ferent methods of giving the same dosage, while in 


Column 17 the cond)ined results of 8 comparable experi- 
ments are given. Infection was always carried out with 
street virus. 
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Short Historical Outline and Problems of Pale- 
obotanical Science; — For more than a hundred 
years, paleobotany has been studied as an inde- 
pendent branch of science. Pioneers in the field, 
Baron von Sciilotheim and Count von Stekn- 


* Revised and condensed from the author’s ‘‘Honderd 
Jaar Palaeobotanisch Onderzoek en over de tockomst cr- 
van in Ned. -Indie” in De Mijninsenieur 8:55 65 (1927). 
The E^ditors of "Science and Scientists in the Netherlands 
Indies” are under obligation to William C. Darkah, M.A„ 
tor his assistance with the proofs during the absence of Dr. 
Westermann. 


BERt; were the first to publish rather extensive 
works on the subject (1820, 1838). founder 
of paleobotanical science is doubtless Adolphe 
Brononiakt, whose main study, “Histoire des 
vegefaux fossiles,” appeared between 1828 and 
1838; unfortunately it was not completed. 

Brongniart’s contribution to scientific devel- 
opment was that he did not confine himself to 
methodical considerations and systematic de- 
scriptions of fossil plants; he also outlined the 
sequent phases in the development of the flora 
during geological history. Brononiart recog- 
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nizecl in the oldest known strata plant remains of 
algal appearance. The Carboniferous Period 
yielded a vegetation characterized chielh by 
Catamites, Lepidodendron and fern-like forms. I n 
the Mesozoic Age, the most important part was 
played by the gymnospermae, which in tlieir t urn 
became secondary to the angiospermae in the 
Cenozoic Age. The morphology of the Carbonif- 
erous vegetation remimled HkoN(;\i.\rt of the 
present humid, troi>ical jungle with its tree ferns; 
thereupon he concluded that the climate of the 
(Carboniferous Period had been very warm. 
Thus, his studies of fossil plants together with 
the discovery of the peculiar se{iuence found in 
the geological appearance of the main vertebrate 
animals; i.e. fishes, amphibians, reptiles and 
mammals constituted a set of imitortant argu- 
ments in tavour of the theor>' of evolution thirty 
years before that idea was expouiuled 1)\' 1).\R- 
WIN. 

After Prongniaht’s death, his fundamental 
studies were c.irried on b\ se\eral students of 
fossil i)lants. In the next half centurx’ emphasis 
was placed, howe\er, on the sN.stematic- descrip- 
tive branch, and monographs particularly of the 
fossil floras in various coal districts were i)ub- 
lished. In later \ ears these ilescri[)tions were of 
great value to the geologists who began to use 
paleobotanical species and genera as index forms 
for the various beds. 

The s\'stenia;i(' branch of paleobotany de- 
scribing and classifying the im[)rints and thin 
carbonized films of stetns and leaves is closely 
allied with the gcologic.il sciences on the one hand 
and with j)lant-geograj>hical proldems on the 
other. This is not the case with the iinestigation 
of those plant remains the internal structure of 
which could be su(Tessfull> studied. This ana- 
tomical branch developed slowl\ , handicapped as 
it was in the beginning b> the .scarcity of material 
and by {irirnitive technical methods. Only since 
about 1870 — after the more general introduction 
of the so-called “thin sections’’ (first develo|)ed 
around 18.^2) — has our knowledge of the anat- 
om\' of petrified plants been grt'afh’ expanded. 

Although of little practical value for the geolo- 
gist, this paleobot.'inical anatomy has yielded 
consihcuous results on purely botanical grounds. 
Comparatively speaking, publications in this 
field contain more general botanic.d knowleilge 
than those dealing \Nith systematic-descriptive 
paleoliolany. It is also true that in recent years 
l)otanists, in an attempt to prove certain the- 
ories, ha\ e made use of arguments borrowed lioth 
from living plants and from paleobotanical 
anatomy. 

It is due {)articularly to this new anatomical 
research in paleobotany that highly im|)ortant 
discoveries have lieen made. It has been found 
that many of the Middle Devonian plant remain.s, 
formerly identified as alg.ae (Thallophyta), actu- 
ally belong to a (piite different grouj). 'bhex’ form 
part of the Pteridophyta, in particular of the class 
of the I\siIophy tales, dilTering from recent forms 
by possessing terminal sporangia. Many of these 
oldest known land plants are now classed under 
the name of Psilnphylon. 

Likewise, contrary to the old views, it could be 
proved that liy far the greatest part of the so- 
called “fern leaves” in the I’aleozoic beds are 
leaves of true seed plants and belong to a group 
closely affiliated through the structure of their 
seeds with the recent gymnospermae; Pterido- 
spermophyta, also called F^teridospermae (“seed 


ferns"). These seed plants were found to have 
reached an advanced stage of development even 
in the oldest beds that contain plant remains. 
Their distribution is by no means more limited 
than that of the Paleozoic l’siIo[)hytales, dis- 
cussed above. Particular .attention is drawn, for 
instance, to the presence in the Middle Devonian 
Period of highly dcxelopcd seed plants with 
needle-shaped leaves. 

It was just mentioned that most of the Paleo- 
zoic “fern leaves" arc now recognized as the 
leaves of seed plants. The remaining lew of these 
fern-like leaves are still thought to lielong to the 
ferns, and are supposed to be related to certain 
struct ure-reve.aling reni.iins known as Psaronieae 
and In\ersi<aten.iles. “families" of the cla.ss 
Kilicales.' 

In rex'iew, it is seen that this new .inatomical 
research has resulted in a re-classification of the 
Paleozoic plants, with the general tendency to 
|)lace the various f \ j>es in higher phyla than tho.se 
in which thev had formerly been put. Thus, part 
of the ‘‘.'\lgae" have become Pteridophyta (Psilo- 
phytales), and p.art of the former “ Pteridopln ta " 
(“ferns") are now seed j)lants ( Pteridos[)ermaej. 
'I'he sxstemalic “standard” of jilant life in the 
Paleozoic Age has, consequent l\', been apjireci- 
al)l\’ raised, and t he discovery of seed plants in t he 
Middl(‘ Devonian Period upsets the sinqile iialeo- 
boianical succession as recognized liy irlRoNGNi- 
ART in the second quarter of the Nineteenth 
cent ur\-. 

d'he t\ lies of vegetation in the forests, swamps, 
etc. cc'rl.iinb' were not less complex in the Paleo- 
zoic Age than the\ are at j)r(!senl. It is mereh 
because of the poor |jreser\at ion of the older 
plants that our knowledge of them is very lim- 
ited. Devonian beds still show a fairly represen- 
tative fossil flora of relatively high development. 
The sc'arcit y of plant remains in 1 he; pre- Devonian 
strata should probably be ascribed to the small 
possiliililies of fossilisat ion (as a conseciuence of 
the imlaxourable facies), but rather than to the 
slight development of plant life at that time. 

Palaeontological records show analogous phe- 
nomena. In the fossiliferoiis Cambrian and 
.Siluri.'in lieds is a fauna which if we take into 
acTount the jiossibilit ies of jireserxat ion - was 
certainly not p(K)rer than a conqiarable fauna of 
tejday. 'I'he numerous species of Trilobitcs and 
other arthropods, the lirachiopods, corals, Crapto- 
liles, and several other groups are amjile proof of 
this thesis.* The rich variation and the degree of 
si>ecializat ion of these forms, some of which were 
of considerable size, strongly suggest that the.se 
l.ower Paleozc^ic faunas were not the representa- 
tives of the first beginnings of life. Actually thi^y 
must have been the rather specialized offspring of 
.ancestors which h.is lived and developed for mil- 
lions of years during the so-called Azoic: Period, 
of which hardly .any traces of life have been left. 
Skwaro (198.1) rightly remarks that the term 
Azoic' (“without life") is “a designation which 


• Tlic I’aaionicao lorin the Paleozoic “ family ” of tfie order 
of the Kuhlicineac or “iriie ferns.” The name "fnver.si- 
ealenales” is a substitute for t liat of the family of t lie Hotry- 
opleridae, introduced by P. Bertrand in 1909, but not gen- 
erally accejiled. They beloiiR to the order of the C'oeno- 
pterid.ae, the latter represent ing a Rroupof Paleozoic ferns. 

* The abundance of .soft-bodied life in these early per- 
iods was revealed by C. D. Wai.cott’s discovery of the 
wonderful fauna of the Middle ( ambrian Burne.ss Shale 
(British ('oluinbia), containinR well [ireserved remains of 
seaweeds, siliceous siiotiRes, jellyfish, annelid worms, crusta- 
ceans. and nierostomata. 
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stirs the iinagination, though inappropriate, be- 
cause it implies more than can be proved." * 

Similarly the highly organized Devonian flora 
must have developed from geologically much 
older, pre- Devonian plant life which, because of a 
lack of i)ro|)er conditions, was not prescrv'ed 
(graphite and certain deposits of iron ore in pre- 
Cambrian rocks have been mentioned as indica- 
tive of plant life). 

Thus instead of the theory that organic evolu- 
tion took place .solely in those periods of which 
fossil remains of life are actually found, it may be 
rightly assumed that this evolution started long 
before these periods, and that the latter have 
been relatively short in comparison w'ith the 
[^receding "a-zoic" time. In this respect it is 
worthwhile to remark that tin* Azoic or i)re- 
Cambrian rocks in North America are of such a 
thickne.ss that geologists consider them to repre- 
sent at least half of the period of 1600 to 2000 
million years which elapsed after the first sedi- 
mentary rocks were deposited! (Hol.MhS ( sti- 
mated the pre-C!anibrian .sedimentarx’ period at 
boo million \ ears at least, the i)eriod from the l)e- 
^inning of the Cambrian until now at approxi- 
mately 700 million years.) 

There is also the possibilitx that the organic 
exolution is i)eriodic and that there might ha\'e 
been a strong interrelation between the develop- 
ment of life and the se(|uence of various climates 
through the ages. No longer can Kant and La- 
I’l.Aflds theory that the surface of the earth has 
been growing steadilx’ cooler since its crust l>e- 
canie solid be acce[)ted. After this solidifu at ion 
was achieved, the internal temperature of the 
eartli ceased to affect conditions on the surface 
to an\' great extent. 'I'here are several indica- 
tions of oscillations in climate and lemiterat ure 
during geological hisforx ; \\;irm climates in the 
Carboniferous and Tcatiary Ages; glacial periods 
in I.ower Algonkian, Lower Cambrian, Lower 
Dexonian, Permian, and Pleistoc'ene I’eriods. 

Anx' intermittent evolution of flora and fauna, 
whether nialerially influenced by varying cli- 
matic conditions or ncjt, might haxe pre.sented 
itself as changes in the mutual relation of the 
various organs, different lor each group. As a 
consequence of such a jxrocess, certain speciali/a- 
fions in nioriihology and phxsiologx' could have 
bec'ome effect ixe, creating dixcrsilx’ in plant and 
animal life. 

Paleobotanical Research in the Netherlands 
East Indies and its Future Possibilities: - riu* 
future j)ossibilities of jialeobotanical .science in the 
La.st Indies xary considerabl>' with the geological 
age of the fossil idanls to be studied. Each 
period has its own proldems and xvill, therefore, 
i)e treated separately. 

In the Netherlands Indies, plant remains from 
I he Paleozoic Age have been known for only a few 
years. In the ui)per area of the proxince of 
Djarnlii (Sumatra) numerous plant imprints have 
been found in young Paleozoic rocks, c'onsidered 
as either Lower Permian or transition beds be- 
tween the Permian and Carboniferous Periods. 
The geographical |X)sition o( Djambi between 
India and Australia - the two imincipal loca- 
tions of the young Paleozoic (7ondwana-(dos.so- 
pteris flora -would make one expect that the 
Djambi flora is also of the (iondwana type. I low- 

* Other naniea (‘mployed for tlie earliest periods of seo- 
logical history connote the probable existence of pritnitive 
life: Eozoic (“dawn of life’’); Oyptozoic (“liidden life’’). 


ever, this flora appeared to l)e affiliated rather 
more with the so-c'alled Arcto-Carboniferous 
plant assoc iation found in Europe, America, and 
northeast Asia, which differs considerably from 
thetiondwana flora. Later discox eries in Djambi 
of forms also known in North China (Shan-sij 
have corrolcoraled this impression. A similar 
fcjssil flora xvas recently found bx' St kiVK.voR in 
Kelantan (Malay Peninsula), and deticribed by 
Edwards. All this cotifirms our oi)inion that in 
Paleozoic times the .Sumatran land xxas a south- 
ern .s|iur of the norl hc^astern Asiatic territory. 

In other words, the botindarx between the 
areas of Arcto-Carboniferous and Condwana 
floras must haxe been situated somewhere south- 
west of Sumatra. Practically no data are avail- 
aide. hoxvexer. reg.irding the extension of this 
line. It is true that in 188.S Tj:nmson Woods 
mentioned ;i Loxver Ciondxvana flora from Sera- 
wak, but this record has not been affirmed, and 
only a further examin.it ion on the spot may 
throw new light upon the snl)j(‘ct. 

(’(jiitimied study of the Paleozoic floras will 
[croliably increase the po.ssilaiities of paralleliza- 
tion, either bx finding l>orderland dci)osits with 
mix-flora.s, or by the discovery of correlative 
marine fossils betwe-en the beds of both the (mnd- 
wana .and .Arc to-C'arboniferous floras. At the 
.same time one max get an idcai of j)aleogeograph- 
ical problems. There max' be found bases for 
judging in hoxx far India, .Australia, South Africa, 
.southern .South America i.c., the countries 
with the C.ondvvami flora have become sepa- 
rated bx subsecpic'nt horizontal movc‘inenls of 
their continents. Df special importance in this 
resjteci is, of course, the conjectured presence of a 
Clo.ssopteris flora in .Saraxvak (mentioned al)ove) 
and its relation to its position northe.asl of 
Dj;ind)i, XX here .Vreto-Carboniferous plant re- 
mains were discox ered. 

The conjectures concerning the Mesozoic floras 
max' right lx be called unlimited. Plant remains 
from this j)eriod haxe been found in the Triassic 
of ('eram (ki TTiiN. 1918) and of Hoeton (/xx ikr- 
zvcKi, 1925); so far they haxe not l»een identified. 

The nc'arest count rx in xvhich sxnchronous 
floras ;ne knoxx n is Itido-China. Here, in Upper 
Triassic dc|)osits one finds certain (iondxvana 
txpes next to a numlier of forms at that time 
wideix distributed oxer luiropc and America. 
C'on.secjuent lx , one gains the impression that the 
(iondxxana flora c'xpanded its distribution during 
the first half of the Mesozoic .Age :ind mixed xvith 
the de.scendants of the Arcto-Carboniferous flora. 

The diflerencx'S in the floristic c'omposilion of 
the txvo grou]>s appear to haxe dec'rc*ased more 
and more during the Mesozoic Period. The great- 
est uniformity was reached in Middle Jurassic 
time, as far as can be judged from the known 
floras. The fcjssiliferous .Micidle Jurassic rocks of 
.Singat)ore unfort imatelx xielcled a flora too poor 
to get a c'lt'ar idea of its components. 

From our knoxx ledge of Indo-China xve expect 
that there had been an increase of the (iondxvana 
elements in the Netherlands Indies during the 
first half of the Mesozoic Age, and that they min- 
gled with other forms. In the Oetaccous flora, 
exen then of a rather uniform character, there 
will be po.ssibly found the first angiospermae, al- 
though the fact that the latter had appeared in 
the East Indies in an even earlier period has not 
been overlooked. 

There is an abundance of material, both im- 
prints and silicified wood, of the flora of the Ter- 



Posthumus; Paleobotanical Research in the Netherlands Indies 


282 


tiary Period, in niany locations and of various 
ages. In some places silicified wood is found in 
enormous quantities, and is often very well pre- 
served. Its study is extremely attractive be- 
cause it gives an insight to the evolution of the 
tropical angiospcrmae, uninfluenced 1)\' great 
changes in climate (otherwise than the evolution 
of the angiospermae in the Northern Hemi- 
sphere!). 

The study of Tertiary plants is, however, hand- 
icapped by several difficulties of a special kind. 
A comparison with the study of plants from ear- 
lier periods will elucidate this point. 

In pre-Tertiary floras the species show- onl\' re- 
mote affinity to recent plants, and are, therefore, 
studied independently, for the most part. They 
are types of principal groups that at present have 
but few, and very different representatives. In 
case it becomes necessary to determine their sys- 
tematic place by comparing them with recent 
material, it is sufficient for the paleobotanist to 
refer solely to fairly large gnnipsof recent plants. 
Detailed comparison with the living flora is sel- 
dom required. 

In the determination of Tertiary plants, on the 
other hand, it is desirable to obtain as close a 
contact as possible with the recent genera and 
species. Because the most characteristic ele- 
ments of the angiospermae, i.e. the flowers and 
fruits, are practically always lacking, it is abso- 
lutely necessary to have available abundant com- 
parable material, and to possess an adequate 
knowledge of the living tropical flora. Warning 
examples in this respect arc the identifications 
made by IIkrr, von KTTixr.sH.vrsKN, an<l others, 
of a great man\' species, and based on similarities 
in the shajte of the leaves. .Afterwards, part of 
their identifications proved worthless, first be- 
cause they were made from insufficient material, 
and second because they were based on inade- 
quate knowledge of the present tropical flora.' 

The study of the Tertiary flora in the Tropics 
can be carried out successfully only if coordi- 
nated with the study of the present tropical plant 
life and preferably by a botanist who has worked 
a long time in the Tropics and who wants to 
specialize in this branch of science. There are no 
flowers and almost no fruits and seeds in the 
Tertiary remains. It is necessary, therefore, to 
work with the characteristics of ve getative parts, 
like venation, structure of the cuticula (after 
maceration), etc., an examination possible only 
if the comparable recent material is well known. 
In connection with the great mobility of the 
European population, it remains to be seen 
whether such a prolonged investigation would be 
possible here. The anatomical examination of 
fossil wood is not subject to this limitation; in 
this study important results have already been 
achieved. 

Paleobotanical study is hampered by diffi- 
culties not met in purely botanical or geological 
research. For instance, an herbarium is in most 
cases light in weight, and can be taken along 
easily and without much risk. But collections of 
fossil plants to be used as comparable material, 
are too heavy, and its comjKjnents are frequently 
too fragile to be transported. The present col- 
lections of fossil plants are kejit in widely sepa- 
rated places, usually as a part of geological col- 


‘ It iii evident now tliat the separation between fossil and 
liyinK angiospermae is impractical. In this respect it is sig- 
nificant that the iiresent textbook.^ do not or only sutwrdi- 
nately deal with this group. 


lections from certain areas. It goes without say- 
ing that I his is a great deterrent to getting a gen- 
eral view’ of the available material. For geologi- 
cal museums the possession of extensive fossil 
plant collections is not always of great impor- 
tance. Only the index forms, geologically rather 
widely distributed and characteristic for special 
horizons, are of value for the geologist. Most of 
the material, consisting of types present in only 
few specimens, has little geological importance, 
but is often of great value for the botanist, and in 
fact should be kept in a botanical museum. 

Considerations of this kind led in 1885 to the 
creation of a .separate paleobotanical department 
in the Museum of Natural History in Stockholm, 
it is now part of the Botanical Museum, and con- 
tains collections donated bv' other museums and 
by the (Ecological Service of Sweden. In this 
paleobotanical center the material has been 
properlv’ distrilmlcd and subdivided, and conse- 
quently has become more accessible for study. 
Here paleobotany is recognized as a i)art of the 
botanical science, and not as an auxiliary branch 
of geologv'. 

Tradition will in many cases be a deterrent to 
the desired concentration of widely scattered 
paleobotanical collections into one separate pale- 
obotanical institute. The fossil jilants collected 
in the Netherlands Indies, for instance, are kept 
ill various nucseums in Leiden, Utrecht, C3ro- 
ningen. Delft, Bandoeng, Buitenzorg, Dresden, 
Miinchen and Basel. If most of these collections 
could be brought together in a museum or insti- 
tute especially set up for the study of the fossil 
flora of the Indies, further examination would be 
greatly facilitated. For a scholar to have in his 
vicinity an herl)ariiim with ea.sily accessible ma- 
terial of the recent Indian flora would naturallv 
be very helpful, particularly for the study of the 
Tertiary plants. 

Such a centralization would require the full 
co-operation of the various institutes and muse- 
ums now' in possession of the collections. The 
geological institutes would be entitled to obtain 
duplicates of stratigraphically important i)lants, 
as a compensation for t he collections handed over. 
The botanical institutes could claim valuable 
florist ic duplicates. Original specimens should, 
however, be kept in the newly created mu.seum. 
The nucleus of this new collection could, for in- 
stan('c, consist of the Permo-carbon ilerous and 
Tertiary plant material from Djambi, collected 
by the writer by order of the Royal Netherlands 
(ieographical Society and others; the future 
status of this collection has not yet been deter- 
mined. After preparing the descriptions of the 
more than 1800 specimens, the mu.seum would 
have the responsibility for the tlisposal of a great 
many duplicates, part of which could be given to 
various institutes, as a compensation for col- 
lections received from them. Other duplicates 
might be u.se<i for exchange with foreign mu.se- 
ums. In this way it might be possible to obtain 
(iondwana plants from India and Australia, Per- 
mian specimens from China, and Me.sozoic ma- 
terial from Indo-China, collections extremely val- 
uable for comparison with the East Indian 
fossils. 

Close co-operation with the “ Dienst van het 
Mijnwezen in Nederlandsch Indie” is strongly 
recommended. "Mijnwezen” has good oppor- 
tunities to collect fossil plants during its geolog- 
ical exploration, and could supply the museum 
with abundant material. After the examination 
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of the specimens, the index species would be re- 
turned in order to complete the strut igraphical 
collections of “Mijnwezen.” At the same time 
“Mijnwezen” could profit by the a^e determina- 
tions and other geological conclusions reached 
by the paleoliotanist. 

For the time being, it is of little imjxmtance 
whether or not the museum is managed by a 
paleobotanist. What is more important is that 
funds should be available to defray the expenses 
of transportation and preparation of the ma- 
terial, to finance the examination bv various 
specialists, and also pay for publication. Ordy if 
the museum has a sound financial foundation can 
it be a central institution with sufficient power of 
initiative. In certain instances, it would be desir- 
able that field collecting be carried out bv the 
museum itself, either indepemlently or in co-oper- 
ation with others. 


Where and how should this Paleobotanical 
Museum be orgauize<l? In the Indies or in the 
Nelherlands?6 Within or outside a university? 
As a separate institution or as a dependency of a 
botanical mu.seum? These (piestions should be 
answered while the paleol)otanical exploration 
of the Indies is .still in the initial stage. Later on, 
after large new collections have been divided 
among various scattered museums, the execution 
of this project will meet with far more difficulties. 

® It is tlioURht that it would be both practical and fair to 
store the plant fossils of the Indies in a Nelherlands Indies 
1 aloobotanical Insiitute. Modern nu‘ans of transportation 
between Java and the rest of the world consiiierably reduce 
the objection of tlie ^reat distance frcrni oilier paleobotani- 
cal centers. Literature, now .still scanty, can be procured 
fnjin everywhere. The presence of a rich botanical collec- 
tion in liuitenzorR. and, shortly, of a well-equipped geo- 
logical niuseuiii, is strongly in favour of establishing this 
new [laleobofanical center in Java. 


THE HOT SPRINGS CONFERENCE AND ACIUCULTURE 
IN SOITTHEAST ASIA 

hy 

Mkndrik Hiemeiss, Kc. D.* 

Finaiirial A/farhr, lyeffurhiiids h'nihassv, W ashinfflon. and 
Mni)herl\ef fur lands Economic Mission in (he Wcsicrn I Icrni.sfdicrc; 
formerly, (mmrnercial Sccrclary, !\clhcrlands Lctjadon. W ashinqton. I 


The United Nations Conference on Food and 
Agriculture was a gathering of representativt's 
of all the United Nations and of all those as- 
sociated countries which had taken a definite 
stand in the present world conflict by breaking 
olT relations with the Axis, d’hc purpost* of this 
first conference of the Unitt'd Nations was three- 
fo!d: to promote international cooperation in 
scientific agriculture; to devise measures for 
improving the diets of people throughout the 
world; and to insure a better future for post-war 
agriculture and consequently for all tho.se who 
make a living in that vital branch of human ac- 
tivity, This paper will tell what the C'onference 
sought to accomplish, or at least to prepare, in 
the third field. 

One need not dwell long on tlu* wnmgs tlonc 
agriculture in the intcr-vvar period when the 
markets for staple commodities were seriously 
disrupted. Yet, even in the mid.st of the period 
of war shortages, when there was strict rationing 
in Great Britain and tragic under-nourishment 
in the occupied countries of Europe, the spectre 
of over-production and of worthless agricultural 
commodities was never absent from tin* minds 
of those gathered at Hot Springs, d'rue, in the 
near future these shortages may become even 
more acute, and tliey may well outlast this war 
tor several years. But on the other hand, recent 
experience has taught that agricultural produc- 
tion can be raised substantially even while many 
millions of farmers are being drawn into the 
forces. Britain has succeeded in re- 
vitalizing its almost forgotten agriculture and 
can now raise a substantial part of the food it 
needs. Canada has increased its exportation of 
'Jairy products while maintaining its wheat crops 
at or above pre-war levels. In the United States 

* Original contribution, especially prepared for “Science and 
■'^ctentisls in the Netherlands Indies." 


as well as in (Germany, at k'ast one major com- 
modity has been largely replaced by a synthetic 
product, and no one would dare say that the 
chemical industry is not in a position to make 
further progrt'ss along thost' lines before free ac- 
cess to all commodity-producing countries is 
restored. Henct', there were many good reasons 
to consider the long-range futuri' of agriculture, 
and to see what international cooperation can 
do to improve its prospt'Cts. 

In peat't timc the countries represented in Hot 
Springs controlled seventy-five to eighty per 
cent of the world’s trade. Of the leading ex- 
porting agricultural countries, only Argentina 
was absent. This in it.self gave weight to the 
Conference. 'I'lie atmosphere in which the 
problems were approached was one of mutual 
understanding, befitting nations engaged in a 
common struggle. No immediate issues of a 
conflicting nature were involved, and the techni- 
cal preparation of the Conference by the United 
States delegation had been excellent; therefore, 
without undue loss of time, the many and com- 
plex (piestions could be examined. 

The main problem which confrontt'd the 
lAconomic Section of the Hot Springs Conference 
was the taking of some kind of international 
action to assure adequate prices for agricultural 
('ommodities. Thi n* was general agreement that 
such action should neither demand a reduction 
in output, nor freeze production on present 
levels. The purptjse was rather the opposite: an 
expanded production at remunerative prices. 
In order to attain such a goal, the delegates re- 
called and recommended enforcing such com- 
modity agreements as had been in existence 
during the intor-war period — the international 
agreements on the production of tea, rubber, 
tin, etc., for instance. 

True, criticism of the way in which the inter- 
national controls had operated in the past was 
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not entirely lacking, but such criticism came 
from persons well ac(iuaint(‘(l with the actual 
situation who, therefore, took into account the 
state of \'irtual breakdown in agricultural pro- 
duction at the moment when the controls started. 
Consequently, this criticism was unbiast'd and 
constructive, as well as forward-looking. 

rhere was one single though \igorous attack 
on the entire system of any application whatso- 
ever of any control (he purpose of which was to 
stabilize agricultural commodity prices at an 
adequate levad. But this voice, raised by a rep- 
resentative of a tyjjical consumer nation, failed 
to find respf)nse in the C'onference. Ihe old 
economic principles of the days of Rk ardo 
sound very well, but none of those present failetl 
to remember to what utter disorganization the 
constantly falling agricultural prices had hsl all 
countries in the inter-war period. 

Every nation represented at tlu' Conference, 
-industrialized nations like the Enited States 
and Great Britain included - at present con- 
sider a sound agriculture an indispensable t4e- 
ment of tlu' national life. Conseciuently, com- 
modity agreements tending to insure a constant 
and fair income to farmers would be welcomed 
everywhere. Furthermore, the original dis- 
tinction between agricultural production coun- 
tries and consumer nations no longer holds good. 
Great Britain, the typical consumer nation of 
the past, has laid great stress on the reconstruc- 
tion of its own agriculture, for obvious political 
reasons. At the ( onference it did appear that 
Great Britain was not prepared to return to the 
principle of laissez-faire in matters pertaining to 
its own agriculture. In fairness Britain could 
not, therefore, find fault with other nations, 
much more predominantly agricultural, who 
sought to do the same thing, even though such 
arrangements temded to raise the prices of e.x- 
portecl agricultural commodities. 1 he exporting 
agricultural nations emphasized the fact that 
slumps in agricultural prices greatly affect their 
purchasing of industrial commoditii's, thereby 
endangering the position of exporting industries 
in manufacturing countries as well. 

One more important element was stressed 
with regard to future commodity agreements: 
the consumer nations should havi- a qualified 
voice in the determination as wa*ll as the api)lica- 
tion of these agreements. I'liere was general 
accord with this principle which, if well applied, 
should eliminate all fear that the agreements 
would virtually amount to large cartels bin<ling 
the consumers without any regard for their in- 
terests. 

As a particular f(jrm of commodity agreement, 
or as a possible sulistitute in certain fields, the 
building of stock piles for the purpose of erasing 
excessive pric(‘ fluctuations from year t«> year 
was n-comniended. (dearly, the policy regard- 
ing till* use of such buffer stocks should be de- 
termined internationally; otherwise their effect 
on prices might well be disturbing rather than 
stabilizing. 

d he determination of this set of principles - 
and that almost unanimously was gratifying. 
But how are those principles to be translaterl 
into actual policy.'' Here the task was left to a 
permanent organization, which the ('onference 
decided to create. I his conclusion may seem 
somewhat disappointing in view of the high 
hopes which the spirit of the entire ('onference 
seemed to warrant. However, one should re- 


serve a definite opinion, and let the permanent 
organization do its work for some time to come. 
Naturally, the practical problems are so vast 
that none could really have expected niore than 
w'hat was accomplished during the few weeks 
of discussions at tin* Conference. 

\\ hen the consequences of this work are con- 
sidered with special regard to southeastern 
Asia, the same mental reservation must be made, 
dhe countries of this part of the world are so 
predominantly agricultural that the solution of 
the problem of how to obtain remunerative 
agricultural prices is of paramount importance 
to them, d'he staple foinl of the area, as well as 
that of other large areas in Asia, is, of course, 
rici*. d’he delegates for the Netherlands Indies 
had some interesting statements to make about 
the establishment of adecpiate prices for rice, 
h'or a considerable period the authorities there 
have seen to it that the price of rice has not been 
subject to undue fluctuations from time to time, 
nor from region to region, d'he price regulation 
estaldished adequate returns to produci'rs and 
made a not-too-expensive product availabh* to 
consumers. Occasionally the government sold 
rice much below’ cost in order to help out fam- 
ine ridden districts; but as a rule, the application 
of the system did not require additional funds. 

d'his arrangement, important as it was, could 
not do much to insure adequate prices lor rice 
on the world market, for the Indies are almost 
self-sufficient so far as this food is concerned. 
An international arrangement along similar 
lines, which might have greatly benefited ex- 
porting countries such as Burma, Indo-China, 
and Siam, would have strengtheneii rather than 
weakened the already existing national control 
of the Indies; it would also have done away with 
the typically protectionist tendency which, in 
the long run, threati'us national control of the 
price of every ariich* which remains subject to 
violent fluctuations elsewhere. 

Most of the other agricultural commodities 
of the I'^ast Indies were formerly exported on a 
large si'ali*. Whether they are produced pre- 
dominantly on modern plantations where sci- 
entific methods are useil or whether they are 
cultivated mostly in native gardens, the signifi- 
cance* of their prices for the native population i.*' 
very great, both directly and indirectly. I his 
is abundantly shown by the effect of the latest 
sugar crisis in Java, starting in 1932 and leading 
to drastic reduction in the cultivated area rented 
by sugar estates. The terrific slump affected 
the amount as well as the scale of the wages paid 
out, the rent received by the native landowners, 
and, indirectly, the income of the entire popula- 
tion of certain thickly settled districts of central 
Java. .Similarly, the virtual collap.se ol the rul)- 
b(*r market, which preceded the control of the 
International Rubber Regulating ( ornmittee, 
brought misery to the onie prosperous Djambi 
district on .Sumatra as it did to many other 
districts where almost all the rubber is grown 
in small gardens owned by Indf)nesians or 
('hinese. Again, the low prices for copra, a 
typically native product, which prevailed until 
the outlireak of the war in Europe, had a de- 
pressing effect on the population of the entire 
eastern half of the archipelago. 

It is us(*le.ss to multiply these examph's; similai 
ones might be given for almost any uncontrolled 
agricultural commodity, and for almost any 
region on earth. 'I'he arguments of the classical 
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economists - - that shifts from one type of crop 
to another, more remunerative crop should be 
made — simply do not hold good. I'hese slumps 
appear simultaneously or in rapid succession; 
and the painful process of shifting from one crop 
to another, while uscTul or even necessary in 
certain instances, would tend, for the most part, 
to disrupt the market for the new product as 
badly as for the one which the farmers had been 
induced to abaiulon. In all those cases where a 
potential demand for a certain commodity exists, 
its price might be maintained at a satisfactory 
level through international arrangements. 

Great as these benefits would be to predomi- 
nantly agricultural countries like those of south- 
eastern Asia — in fact, they would benefit tin* 
entire world their successful operation would 
he impaired if special preferential treatment were 
continued not only for many national crops, but 
equally for those of other countries linked with 
the protectionist country by sonu* special politi- 
cal tie. It should be stated in all frankness that 
prospects for the removal of those restrictions d(j 
not aiipear very bright just now. On the other 
hand, one may entertain at least some hope that, 
once a satisfactory world price for a certain crop 
is established, the needs for the special protec- 
tion of the market may be felt so mucti less that 
the restrictions, if maintaiiu'd at all, will be ile- 
creased rather than increased. 

Although there are outstanding examples of 
succe.ssful control - such as the I ntt'r- American 
colTee agreement first effective in 1^40 - - the 
difficulties of establishing and maintaining these 
arrangements arc not to be undt'restimated. 
The i)est procedure ought to be to start with 
products which have a specific use and for which 
there is no substitute, d'he inclusion of the po- 
tentially great European market in the coffee 
agreenumt might offer a good starting point, 
rile East Indies, the ranking colTei* producer 
outside the Western Hemisphere, would cer- 
tainly benefit by such a development, reorganiz- 
ing as it would the market of a commodity which 
had been over-produced for several dix'ades. 
In the entire economy of the Indies, coffee is no 
longer of primary importance, although it is a 
main export commodity in some districts of 
Sumatra and Java. Cocoa, of which the Indies 
akso produces a crop, though a cimiparatively 
small one, might offer anotlu>r example of a 


product the market for which has shown the n(‘(‘d 
of an international agreement. 'I'here, too, the 
situation in countries producing the commodity 
is such that the conclusion of a cocoa agreement 
would not be too difficult. 'I'he future of the 
(‘xisting international agremnent on tea should 
be rather well as.sur(‘d for similar reasons. 

In the case of rubber -a product officially 
outside the scope of the Conference, but so vital 
to southeast Asia that one simply cannot ignore 
it — the continuation of tlu> prt'-war agreement 
would be impossible, if only liecause of the de- 
x'elopmeiit of the synthetic industry. If south- 
eastern A.sia is to lie permitted to march forward 
to greater prosperity as it should thendiy 
making it fiossible, among other important 
things, to improve its diets soiik' commodity 
agreement which allocates a certain limited field 
to synthetic rubber and also continues to regu- 
late the prices for natural rublier should be 
reached. Within certain limits, the same holds 
true for cinchona - a product also ruled from 
the Conb'rence’s agenda. .Mon* difficult still 
would be the conclusion of .satisfactory inter- 
national agreements on a vast array of com- 
petitive commodities which are produced in 
equal (piantities in southeastern Asia: fibres, 
fats, and vegetable oils. Particularly in the last 
two fields, closely related to each other, the dif- 
ficulties would be very great because several 
animal fats, and to a certain extent evim mineral 
fats, compete with them for v-arious uses. Only 
if agreements were reacht'd with regard to other 
commodities, tin* list of which should also in; 
elude many of relatively slight importance for 
southeastern Asia - as well as, possibly, to- 
bacco -- might it be po.ssible to afiect agree- 
ments for the groups of interrelati'd produc ts. 

All in all, there is a great amount of economic 
work to be done* by the permaiumt intc'rnational 
committee concerned with food and agriculture, 
which the Hot Springs (Onference decided 
should be constituted and plans for the organiza- 
tion of which are now being formulated by an 
Interim ('ommission. I'pon the success of this 
undertaking, which was initiated uiuIct such 
favorable auspices, dejicnds much of the de- 
velopment of the Netherlands Indies and the 
surrounding countries in the* years immediately 
ahead. 
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The staff of the Deli Tobacco Exiieriment 
‘Station consists of a Director, four departmental 
chief.s, a secretary, an assistant, an analyst, and 
sixty natives. It is exclusively concerned with 
the cultivation of cigar-wrapper tobacco pro- 

* Reprinted, with kind peinu's.^fioti, from the Etnp. Journal 
Expl. Agr. 11 (11): I.S-22 (I'Jl.l). 


duced from a yearly area of 30,000 acres in a 
rotation of about eight years (half year tobacco, 
half year rice, .seven years jungle). 

The work is divided among four departments, 
each headed by a specially trained chief: (1) 
agriculture, (2) botany, (3) entomology, (4) 
agrochemistry. There is also a department tor 
administration and corrcspomh'uce that is re- 
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sponsiole for inetcorological data (particularly 
rainfall) and a statistical summary of field data 
{Bulletin van het Deli ProeJ station). 

An account is here given of the results of re- 
search work during the last five years or so. They 
are published in detail in spi^cial publications or 
in annual reports which appi'ar as Mededeelin^en 
van het Deli Proef station. 

Agricultural Department (Ir. van dkr Pokl; 
Dr. Ruki.ofsfn): — 

Manuring. -- Fertilizer experiments are made 
almost exclusively to improve quality, not to 
increase yields. Although fertilizer experiments 
have been carried out for half a century, so 
many new problems are continually cropping 
up (partly as a result of changes in market re- 
quirements) that fertilizing is the chief item on 
the programme of the Agricultural Department. 
In the last three years tlie work has been done 
by agriculturists engaged by the great tobacco 
companies. 

The norma! fertilizing varies with the soil 
type. Before planting, a mixture of 0-25 gm. of 
basic slag, 0-2 gm. of K 2 D in the form of tobacco- 
plant ash, and 5-15 gm. of sulphate of potash per 
plant is broadcast, and 10 gm. of a 5-10-71 or 
5-20-7i NPK mixture is applied in the planting 
hole. 

It has been demonstrated that a broadcast 
application of 1- 5-2-0 gm. per plant of Kaf) in 
the form of ash a week before planting produces 
a more uniform and pliant tobacco. This treat- 
ment also makes it possible to give more basic 
slag so as to get a brighter tobacco and larger 
leaves without the drawbacks of variegated, 
yellow or reddish coloration, and a too dry and 
short character. Sulphate of potash has the 
same effect as ash with the additional advantage 
that it docs not giv'e rise to so moist a tobacco. 

It has been found that 20 gm. of basic slag 
per plant always gives good results on the 
phosphate-deficient, residual red and black soils, 
and careful studies are going to be made to de- 
termine the optimal doses of slag ami ash for the 
less phosphate-deficient alluvial soils. .Since 
the outbreak of war basic slag has been unob- 
tainable, and experiments have been initiated 
to test the value of local sources of phosphate. 
Pre-war experience had indicat(‘d that basic 
slag was preferable. 

Tests on the black dust soils with an additional 
dressing of P and K after plucking the .sand- 
leaves indicate that the quality of the higher 
leaves is thereby improved; N is of little or no 
use. 

Variation of the N-P K ratios of the fertilizer 
applied in the planting hole has a much greater 
eficct on tobacco quality than variation of the 
actual quantity applied, or than variation in the 
earlier fertilizing. At the present time the main 
object of research is to determine the optimal 
amounts of P that should be giv(*n as guano to 
different soils. 

A fault often observed in the thinnest and 
finest wrajjper leaves is the presence of trans- 
parent patches res{'mbling oil stains. Up to the 
present all attempts to obviate the fault by 
special {e.g. organic) manuring have been un- 
successful, I he method of drying seems to have 
more influence, the stains appearing at the com- 
mencement of drying. Ripe leaves, which dry 
quickly, are less susceptible than unripe leaves. 

I'he Botanical Department has shown by con- 


trolled drying with the aid of salts that slow or 
irregular drying favours the appearance of these 
stains. Apart from the impossibility of varying 
the drying process as applied in present practice, 
the fact that other qualities are harmed by rapid 
drying militates against the application of this 
knowledge. 

Some tobacco varieties seem to be fairly im- 
mune to the appearance of oily stains. 

Slime disease. - - Another main line of res(‘arch 
of the Agricultural Department concerns the 
control of slime disease {Pseudomonas solana- 
cearum) by cultural means. In pot experiments 
control was obtained by treatment with gypsum, 
oilcake, and stabilized humus preparations, hut 
field experiments, with some exceptions, have 
been unsuccessful. Large applications of well- 
rotted leaf-mould some weeks before planting 
were akso ineffective. 

Slime disease often begins in a root at con- 
siderable depth where it is impracticable to apply 
fertilizer. 'I'he uncultiv^ated subsoil may also 
harbour th<‘ disea.s(’. No connexion has been 
found between tlu* struct ur(“ of the soil and the 
situation of infected roots. 

It is known that the natural jungle-growth 
harbours the disease, although on a reduced 
scale, during the S(*V(‘n-year fallow period. The 
influence of difb^rent tree species on the incidence 
of the disease in the subsequent tobacco planta- 
tion has been investigated in a prolonged in- 
vestigation of regrowth (see Meded., .Ser. 5, No. 
9). The ol)ject is to find the kind of growth that 
will reduce the disease as much as possible and 
at the same time give a good-quality tobacco. 
It has long been known that Mimosa invisa 
controls slime disease, but it has the great dis- 
advantage that tobacco grown after Mimosa is 
of inferior quality. The whole problem of slime 
sickness, and not only the quality of tobacco, 
requires investigation by field experiment. It is 
not sufficient to search for immune plants. The 
humus-producing and soil-improving properties 
of the regrowth are just as important as the sus- 
ceptibility to dis(*ase of the plants of which it is 
com[)osed. It should be noted that shortening 
the resting period on susceptible land increased 
the amount of slime disease in the tobacco. The 
field experiments, however, last from four to 
eight years. We are now trying to get results 
more quickly by letting the plants grow in seed- 
beds of srjil infected with .slime disease and 
determining after one year whether more or 
fewer diseased seedlings are produced. 

It seems possible, by heavy doses of sulphur or 
of an alkaline fertilizer, to eftect such a change in 
soil reaction that the slime tiisease in plantations 
and in .seed-beds is greatly reduced or disappears, 
but this immediately and harmfully influences 
the growth of the tobacco. 

Field experiments. Statistical treatment of 
field experiments is not suitable for Sumatra 
tobacco nor, indeed, for any high-quality product, 
since a subjective as.sessmcnt of quality cannot 
be expressed in figures. In order to get reliable 
results more quickly from field experiments the 
advantages an<l possibilities of modern methods 
arc now being studied. 

Botanical Department (Dr. van der Weij): - 

This department is engaged in physiological, 
phyto-pathological, and selection studies; the 
last are limited to selection for disease resistance. 

Some recent investigations have concerned the 
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physiology of nutrition in water-cultures. Very 
well-developed plants are obtained in water- 
cultures in the open air when the nutrient solution 
(in 10-litre pots) is changed daily and aerated 
continuously: as far as we are aware normal 
plants have not hitherto been obtained in water- 
culture. With such cultures symptoms of de- 
ficiency of the ordinary essential elements N, 
P, K, Ca, Mg, S, and B in Sumatra tobacco were 
studied. Deficiencies of N, P, K, and B occur in 
practice. (See Bull. D.P.S., Ser. 3, No. 44.) 

Plant diseases. — Phyto-pathological work has 
included recent studies of various virus diseases, 
slime disease, and Cercospora. 

(’ontrol measures against ordinary mosaic 
have been formulated as a result of extensive in- 
vestigations {Meded. D.P.S., Ser. 3, Nos. 6 and 
11), and it is now possible practically to eliminate 
the disease which a few years ago was very 
serious. Primary cases in seed-beds and planta 
tions usually originate from virus in the soil. 
Badly growing and roughly planted individuals 
are the most susceptible, and the soil type also 
affects incidence to a considerable «‘xtent. 
'Phorough search for the first symptoms of the 
disease and direct removal of affected plants are 
the best ways of preventing infection by contact. 
The best disinfectant for use by workpeople is a 
trisodium-phosphatc soap solution, but this form 
of control is of secondary importance. A l)e- 
ginning has been made with resistance-selection 
against mosaic by crossing with Ambalema. d'he 
Rotterdam B-virus may also infect tobacco 
plants from the soil {yiugschrijt D.P.S., No. 61). 

Another mosaic disease, formerly often con- 
fused with ordinary mosaic and known as pseudo- 
mosaic, does not derive from the soil; it has be- 
come important in recent years. It is not readily 
transmitt(‘d by contact and .shows such sim- 
ilarity in its way of spreading through planta- 
tions to leaf-curl disea.se which is transmitted by 
Bemisia, that this in.sect is suspected of being the 
transmitter, d'he Kntomologic'al Department 
is, indeed, trying to establish what contu'xion 
exists. 

In .some years frog-ey(‘ diseast* {Cercospora 
nicotianae) causes great damage. Yellow^ copper 
oxide, either sprayed or dusted, checks the ap- 
pearance of white spots and barn spots and is 
preferable to Bordeaux mixture in that it has no 
visible effect on the leaf. Unfortunately it may 
adversely affect the quality of the tobacco, pre- 
sumably through absorption of traces of copper. 
Experiments have betm made to determine 
whether very low concentrations can be used. It 
has been shown that Cercospora spores remain 
virulent for years in the soil of drying-.sheds and 
in harvested tobacco-land. The sub-soil and 
seven-year fallow land contain few or no virulent 
spores. No success has attended efforts to iseffate 
less spot-susceptible strains of .Sumatra tobacco. 

There .seem to be greater chances of success 
in selecting strains less susceptible to slime sick- 
ness, the principal disease of Sumatra tobacco. 
Where tobacco is a quality-product this involves 
selection not only for disease resistance but also 
for quality. All foreign tobacco strains are more 
susceptible than .Sumatra tobacco, presumably 
because in Sumatra, owing to the prevalence of 
slime disease, there has always been .some de- 
gree of selection for resistance since tobacco- 
culture began. From old Sumatra stock several 
varieties have been selected which displayed high 
resistance on slime-sick soil, but produced in- 


ferior tobacco. From these progeny have been 
obtained by crossing that seem to possess in- 
creased resistance as well as other properties 
associated with good quality. 'I'hey are not im- 
mune, but the mortality rate is lower, e.g., 20 
per cent, against .SO per cent, for ordinary to- 
bacco. Whether this relative immunity persists 
or not remains to be seen when the produce of 
.selection has been fully tried out in practice. 

It is evident, how'eva^r, that slime disease docs 
not .spread from plant to plant through a planta- 
tion, and that its patchy occurrence is the result 
of soil heterogeneity or of seed-bed infection. 
The disease begins mostly within 18 days after 
planting (Meded., .Ser. 3, No. 10). 

Entomological Department( Dr. va n per L.\an) 

Insect pests. — .Since .Sumatra tobacco pro- 
duces only wrapper leaf, every small hole caused 
by any of the many insects that attack the leaf 
results in an appreciable retluction in value. The 
chief pests are four caterpillars of the Noctuidae,' 
the capsid Pngitatus tenuis Reut, and the aphid 
Myzus persicae .Sulz. In the tropical climate de- 
velopment is rapid; one generation of Plusia is 
comjdete in three weeks, of the other caterpillars 
and of the capsid in a month, and of the aphid in 
only six days. There 's no re.sting period where 
there is no marked dry period. During one to- 
bacco plantation, lasting about five months, 
several generations may develop and often form 
s(*riou.s plagues. 

Possibilities of control are limited since the to- 
bacco leaf is v('ry .sensitive to most chemicals, 
whilst other ins<‘cticides injure the market value 
of the produce by the formation of filtn on the 
h'aves. riiiis caterpillar damag(‘ should be re- 
ducible by careful spraying with 1 per cent, lead 
arsenate sohition, but this is only practicable on 
the .seed-b(‘d or on the first-forrnc'd leaves in the 
field, i.e. on leaves that are not harvested. 

The larger tobacco cati be protected again.st 
Heliothis damage in th(‘ head only by a careful 
and sparse dusting with barium ffuorsilicate 
(6-8 per cent.) or lead arsenate (5 per cent.) in 
the apex. Latterly only the first-nam(*d and 
less poisonous insecticide has been u.sed. In 
order to get a similar effect a concentration of 
8 per cent, (against -S per cent, for lead arsenate) 
must be used, and th<“ dusting should be repeated 
frequently as barium fluorsilic.ite iloes not ad- 
here well. 'Phe effect is not improved by mixing 
with flour nor by adding Vatsol O.S as adhesive. 
(Vyolite seems practicable; calcium arsenate 
and Paris green cause too much burning. 1 he 
contaet insecticides derris and pyrethrum have 
an incomplete effect, as tht' caterpillars are not 
very sensitive to them. C hemical methods of 
control are unsatisfactory against Plusia and 
Prodenia since these caterpillars mostly lie under- 
neath the old leaves where they cannot be dusted. 
These caterpillars and the egg heaps of Prodenia 
are in large measure removed by cheap native 
labour. 

Even after the leaves have been plucked, 
caterpillars which are three or more days old go 
on feeding in the drying-sheds, l)Ut the younger 
ones do not. Attempts to kill these caterpillars 
by brief fumigation of the harvested leaves with 
HCN, ethylene oxide, ethylene sulphide, or 
“ methallyl chloride ” have failed owing to damage 


1 Heliothis asstilla ('.m-n. //. arminera V., I'lusia si^neta F., 
Prodenia lilura L. 
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caused to the leaves, or because the fumigant 
was too impracticable (MedeiL D.P.S., Ser. d, 
No. 5). Some help is given by dusting with 
derris, which, however, also damages the to- 
bacco. 'I'he best check is to find and destroy the 
caterpillars before the leaves are hung up. 

riie source of infection is to be sought in the 
circumstance that the tobacco plantations are 
surrounded every year by temporarily abandoned 
land of former plantations. The chance of a 
plantation infecting a succeeding one is dimin- 
isht'd by the complete removal of all tobacco at 
the end of the season. This is also the reason 
why the otherwise harmful Phthorimaea heliopa 
Low. does little damage under these conditions, 
as it lives e.xclusively off tobacco. An extensive 
investigation (Meded. Ser. d, No. 8) of 

the life habits of the caterpillars in fallow land 
showed that they live in certain typt'S of we(‘d 
vegetation when tobacco is not available. Re- 
moval of this vegetation before tobacco-planting 
time seems to be practicable and economic. As, 
howe\er, the l)Utt{‘rflies seem to have a flying 
range of several hundred metres, it is not suf- 
ficient to keep clear merely the immediate sur- 
roundings of the tobacco. Attention is now being 
paid to the possibility of introducing new para- 
sites of the caterpillars. 'I'he /Vtx/t’wm-egg 
parasite Telcnonius spodoptcrue Dodd, has al- 
ready been imi)orted from Java, but it is not yet 
known whether it has maintained itself. 

Since 1928 the leaf-loust* Myzus pcrsicae has 
been sprayed with an aciueous extract of derris 
root, specially prepared by us. 'I'his is now re- 
placed by cheaper and more conv«*ni(‘nt derris 
powder, which befor(' us<* is suspended in water 
so as to give O-Ol ()er cent, of roti none. Much 
derris spoils the flavour of the tobacco. 

Derris, especially for dusting, is also effective 
against the capsid Engytatus tenuis Rent., which 
bores into the leaf causing weak spots that grow 
into lesions. Such treatment, however, can only 
diminish, not suppress, this pest. Destruction 
by hand and treatment with pyrethrum and 
nicotine are ineffective. As in caterpillar con- 
trol, it is desirable to look out for tin- host plants 
of this capsid and to keej) them well away from 
tobacco {Vlugschrijl D.P.S., No. 68), 

d he transmission of pseudo-mosaic has been 
studied from the entomological point of view with 
much success. Bemisia gossypiperda seems to 
transmit the virus to tobacco from plants grow- 
ing on the fallow, especially the Compositac 
Eupatoriurn odoratum, Vernonia chinensis, A ^era- 
turn conyzoides, Synedrella nodijiora, and the 
Verbenaceae Etachytarpheta dichotoma. ( )wing 
to neglect of afforestation, Jiupalnrium (.-.ymp- 
toms difficult to (h-tect, possibly a symptomless 
virus carrier) has been able to spread itself freely 
over several estates, and as a result damage from 
pseudo-mosaic has attained catastrophic pro- 

f iortions in places. 'I his plant is mjw eradicated 
rom the jungle. Killing Bemisia on the to- 
bacco with contact insecticides, especially 
pyrethrum-talc dust, is certainly possible, but it 
causes {practically no diminution of disease. 
Keeping Bemisia away from tobacco by means 
of a high fence is more effective, but this is still in 
the test stage. Bemisiae are caught from the air on 
sticky cloth 4}4 metres high. It has been shown 
in practice that they are transported .several 
hundred metres by wind, so that extermination 
of the plant from a narrow strip in the neigh- 
bourhood of the tobacco is not adequate. At- 


tention is now being given to the introduction of 
new parasites of this insect (see Vlu^schrift 
D.P.S., No. 67). 

Nematodes {lletcrodera marioni) can be very 
effici«‘ntly coJitrolh-d in seed-beds by fumigation 
with methallyl chloride, carbon bisulphide, or 
chloropicrin; the first-named is the cheaix-st. 
Seed-taking ants {Sohnopsis geminata) are 
killed in the seed-bed by five days' dusting with 
derris (once daily after the last watering). 

At the outbreak of the war the question was 
being discussed of how to protect tobacco from 
Lasioderma attack. It seenu'd probalple that 
disinfection with ( So would somewhat sjpoil the 
flavour, and in order to prevent reinfection after 
a disinfection the baled tobacco is stored in 
an insect-fn-e, w{‘ll-aerated mosquito chamber. 
The beetles cannot, although their eggs and 
larvae can, get through the mosquito netting. 
For this reason the tobacco is nowhere allowed 
to touch the netting: larvae crawling over tin- 
floor are killed with derris scatten-d on it; larvae 
falling through the ceiling netting are caught on 
a slu-et of derris-treated cotton. Many hygienic 
measures are taken to reduce the risk of infection 
before the tobacco is packed. The damage done 
by Lasioderma has been negligible, thanks to a 
very restricted use of furnigators. 

I he {Principal fumigator now used is the Shell 
pnxluct “M<-thailyl chloride,” which affects the 
flavour of tolpacco less than does carbon bi- 
sulphide, and is more convenient to use on ac- 
count of its greater insecticidal effect. In the 
concentration em|)loyed it is non-inflammal)le, 
and the liquid itself can be made non-inflam- 
mable by mixing with 1 '4 volumes of carbon tetra- 
chloride. Other gases, jprussic acid, chloropicrin, 
methyl bromide, (-thyleiu- oxide, were either too 
dear or did not thoroughly {Penetrate the closely 
{Packed tobacco bales. 

Storage in tin* mountains of Sumatra does not 
{prevent Lasioderma attack. Lasioderma is suf- 
focated in the fermenting {pih-s. An inqpene- 
trable packing material is useful, but is not com- 
plet(‘Iy [Permeable to air. 

In st<pr('d tobacco the moth Setomorpha rntella 
scpmetimes occurs, but does litth- damage-. 
Eplieslia eluteUa is not found at Deli. 

In order to guarantee that exjport tobacco is 
free from Lasiodertna attack, control measures 
and the ins{Pecti(pn (pf stepre-d tobacco are ke{Pt in 
our hands (see- Meded., Ser. 3, No. 14). 

Agrochemical Department (A. ('. IVplvlikt): 

Soil survey. - 'I'he extensive agrogeological 
ma{P{)ing by Dr. Drl'II' was conqpleted in 1938. 
A reconnaissance map on a scale of 1:100,000 of 
the main soil ty{pes was {pre{Par(-d. 'I'he detailed 
map (1:5,000) of all soil varieties was nearly 
finished and only required continuation accord- 
ing to the Siime criteria as the com[pleted {Parts. 
I'his represents a beautiful and fruitful scientific 
achievement, (pf great inqportance in the evalua- 
tion of tobacco soils. For example, all “ red ” soils 
arc no longer treated alike, nor are (red) tertiary 
soils planted, for they {produce poor tobacco. 

Chemical analysis. — After two years’ work 
based on the agrogeological map a beginning 
has been made with the collectitpn of agrochemical 
data. 'I'he aim is to be able so to characterize 
soils by analysis that the results of fertilizer tests 
on any given s(pil will give indications of the 
fertilizer requirements of other soil varieties re- 
lated thereto not only agrogeologically but al.so 
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chemically. We are now investiKatinjj: which 
analytical methods are the most siiitalde, i.e, 
those whicli give the best agreemcmt with the 
fertilizer requirmnents known from experience of 
the main soil types, and an* the most sensitive 
to the normal fertilizer applications ^ivi-n to to- 
bacco. We have thus come to api)rov(' the* deter- 
mination of citric-acid-soluble IVJt; carbonic- 
acid-soluble PA; K,() by Morgan's HK'thod 
(acetati' butTer, pH 4-8); NOs by Morgan’s or 
Harper’s method ; and by the glass (dectrode. 

Analyses of reforestinl soils which have b(‘(*n 
under a definite' cover for several years have' 
shown that the favoiirabh* influence exerted on 
tobacco by a luxuriant fore.st-growth is attributa- 
ble to an incrc'ase in 1" and K. 'I'he removal of 
green matiTial from the foncst is harmful, whereas 
its introduction is Ix'neficial. 

We have also investigated whethi'r the com- 
position of tobacco-leaf ash is influenced by 
fertilizer treatment, in which case ash analyses 
could be used to give indications of fertilizer 
requirement. It appears that such an influence 
does exist, but is l.)y no means simple. An SK 
application, for example, though it produces 
better growth, .seldom cau.ses an increase in the 


percentage of K/) and may cause an increase in 
S():t, as well as influencing the content of N and 
other elements. A rational use of ash analyses 
in determining fertilizer lanjuinnients will be 
possible only after much experience has l)een 
gained in interpreting the figures, d'he diffc'rent 
P and K re(piin‘ments of the ditferent soil types 
are reflected in corresponding dilTerences in ash 
analyses, but here the ash analyses are much less 
helpful than they would be in comparing less 
di.ssimilar soils. Potash-deficiency is sharply 
reflected in ash-composil ion. 

An orientated investigation of micro-elements 
in tobacco and soil was undertaken by us in 
Holland with the aid of .semi-quantitativc' s{)ec- 
trographic analysis, d'he tobacco of l)lack soils, 
which have high P and K requirements, sc'cms to 
contain relatively litth- Mn, Zn, .Sr, Ha, (la, atid 
Na. I'he micro-elements V, Mo, Cii, t o, Cd, 
Ni, Mn, Al, Ba, Ti. Zr, t’e, Li, t'r, Zn, Pb, and 
Ga have now been detected in Heli tobacco, be- 
sides W, .Se, V. and t's in the soil, 

'I'he Agrochemical 1 h'partment carries out 
many kinds of analytical work as well as research 
in connexion with the control of fertilizers, in- 
secticides, &('. 


T/V(a-:iUI( 11 lilNlvH HKISK IX xoni) S1L\1\TH/V 

von 

K. St iiMCiDER, Forslitigeniour* 

luiUjcu. /nilnihinslaU Jiir (las ForstHchc \ (rsuchsivesvii. /iinrh 


Das Gouvernement Atjeh im Norden der h()l- 
landisch-indischen Insel .Sumatra nimmt in 
geographi.scher tind geschicht licher Hinsichl 
eine Sonderstellung ein. Das Land ist gc'birgig, 
doch wfdirend in (k-n Hochebenen der Westkiiste 
und des Halakergebiett's der Sawareisbau zu 
holu'r Hliite gclangt ist und die kunstvoll bewiis- 
serten Felder der Landschaft ein fruchtbares 
Aussi’lu'ii vefleihen, belu'rrscht in den Bergen 
Atjehs, <ien sog. ((ajolandeii, das Blang das 
Lan(lschaltsl)ild, welches als w<‘ite, in die I i- 
wiildiT eingest rente Lalanggrassteppe mit charak- 
teristischen Fdhrenbestanden an kiihk're Zoneii 
erinnert. Der Blangboden ist meist sandig und 
unfruchtbar, und nur an jeneii .Sti-llen, wo ik'r 
Lertiiire .Sandstein \<tn j ungen vulkani.schen 
Deckim iiberlagert wird, oder auf frischen Ro- 
dungsfkichen gedeihen Kaflee und andere 
anspruchsvolle Nutzpflanzen. Die diinne Bi'- 
siedliing und die groLk' Lntfi'rnung von emopai- 
schen Siedlungszentren t‘rhielte!i die I iervyc'lt bis 
heute in uberraschender Lrspriinglichkeit, und 
das Land gilt mit Recht als eines der wildreich- 
sten Gebiete von Insiilinde. 

Atjeh hat der hollandi.schen Kolonisation be- 
trachtliche Schwierigkeiteii bereitet; jahrelange 
Zuriickhallung und Pa.ssi\ itiit auf Seite der Rc'gie- 
rung, ferner <lie schwere Zug;inglichkeit des 
Gel'indes und der Lnabhangigkeitssinn der Be- 
\olkerung fiihrlen zu einer Aulschiebung ent- 
scheidender Aktioneii. Die Atjeher gchbren der 
nialaiischeii und vormalaiischen Ra.sse an; sie 
sind strenggliiubige Mohamniedaner, und es trat 
ziim jahrzehntelang geniilirten Hall gegen den 
Kolonisator religi<*ser h'anatismus, welcher in 
sehr blutigen krit‘geri.schen Au.seinandersetziingen 

* Naclulruck, mit freundlicUor ICrlauhniss, aus der 
■''V/ni’c/s. Zeilsihrifl fur h'vrslwfsen 46 (1942). 


eiidete. Die junge Generation sieht jedoch keine 
1 rsach<‘ mehr, sich der vorbildlicheii und hu- 
maneii Fiihrung duif'h die hollimdisch-indisclu' 
Regierung zu wiik'isetzen und hat deshalb l)is 
zum Ausbruch der gegenwiirtigen Krise^ an der 
gedeihlichen kbit wicklung des ganzeii Kolonial- 
reiclu'S regen Anteil geiumimen. 

Sumatra saint den itbrigen Inseln der holl.in- 
discheii Kolonie l»iet(‘t unerschd|)tliclu^ Miiglich- 
keiteii fiir Studienrei.sen und w issenscludtliche 
ICxjieditionen. DaiU'ben ist es dank der Grohzii- 
gigkeit d*‘r Regierung aitch zahln'iclieti Nicht- 
Hollandern m<>glich, sich bier dauernd zu betiiti- 
gen. Der Schweizerven'in Deli aui Sumatra 
ziihit seit seinein Bt'stehen liber 4.S() Mdglieder, 
welchc' als Pflanzer, Biologen, Arzte, Cieolqgen, 
l echniker und lOpographen atii wirtschalthchen 
und kulturellen Aufstieg der Insel mitarbeiteten. 

26. I uni PH6. Mit vielstimmigein (ii't(».se aus 
der Richtung der Nachbarpfl.inzung Negaga 
kiindigt sich der Nachinittagsregen an; es kommt 
Bewegung in die schwlile Luft nieines ladmra- 
toriums, und tlie Wedel tier alien Olpalmen iiln'r 
der Stral-le knistern. J.xnskn, mein brauner As- 
sisti'iit, schu'bt st'in I’ahrrad unti'r Daeh und 
(‘ill dann nach dem Hauptgebiiude. urn die Post 
abzuholen. Imu Brief von llerrn A. BdtiMi'.R aus 
Medan liegt bei. Fr schreibt, er halu' sich bei 
einem Bekannten des nidiern iiber Atjeh erkun- 
digt, wir Fatten dort oben im Norden der Insel 
alies, w as miser Herzbegehre: ('in betiuemes Aus- 
gangsquartier, zuvi'rkissige h'iihrung (lurch In 
lander und grolk'ii \\ ildreichtum. Ich sagi' zu, 
am 2. luli werde ich mit meinem alteii hordwagen 
von Go('noeng Malajoe ’ nach Medan fahren, 
urn ihn abzuholen; BoitMiat wird malen, und ich 

» t;oen..rnn Malaj-x' usw.: hoIUlndisclif .Sehreihweise, 
sprich GunmiK Malaju. 
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wi-rdr niich biolojjischen vStudien widnuMi. 

2. Juli. Die Entfernung Gocnocng Malajoe — 
Mt'dan betragt 200 km; ein grolk-r Toil der 
Strecke (Mitfallt auf die endlosen Kautschukwal- 
der, \V(‘lch(‘ uns als eintonige Mailer langs der 
StraBo jede Aussieht verwehren. Die kostbart* 
Kautscluikmileh fliidk aus obertlaehliehen, schriig 
ill der StamTiiriiide angebraeliti'ii Schnittwunden 
und samiiielt sieh in kleinen Porzellan- odcr 
Aluminiumtassen. Hie iind da sind kleine 
Fruchtgiirten der Malaicn eingestreiit init 
Kokospalmen und breitbliit trigen Bananenstau- 
den. Maneh(‘r Inlander hat. als der Gununi 
hoeh im Breis stand, die groBen Plantagengesell- 
sehaften im kleinen naehgc^ahmt und auf S(Mnem 
Grundstiick Kautsehukbaunn' gi^pflanzt; 'I'au- 
S('iuK‘ sind dit'seni Beispiel gilolgt und liildeii 
heute fiir den euri ipii iseluai Btlan/.i-r eine fiihl- 
bar(‘ Konkurrenz. Der Kautsehukliaum Ilevai 
brasilicnsis stamnit aus Siidanu'rika und bedeekt 
lu'Ute in laubwaldartigen Ik-stiindi'n groBe 
Flaehen auf Sumatra untl di-r malaiisrhen lialb- 
insel. Es ist das X’erdieiist imst'res Fands- 
mannes Dr. llia ssKR, wa leher in einer Ver- 
siu'hsanstalt an (Ur Dstkiisti' tatig war, die 
lU'odukti\ itiit des Kautsehukbaumes dureh 
Auslese und /ueht wcsentlieh gesti'igc'iL zu 
halx'ii. 

Mi-dan stc'ht auf Taljakland, das ( ieliindc wird 
offetier und lu'lU'r. Ich biege in den Si-rdangweg 
ein und treffe BdiiMi'.k auf d(*r X'eranda seines 
kleinen luftigt'ii Ib'ims. Wir verbringen einen 
angeiiehmen Naehniittag init IMiinesehmiedeii 
und Vorbrrtiten, Bdiivii-R erzidilt mir gegen 
Abend seine Erlebnisse als Bflanzer in (iuatemala 
und als Landv(*rniesser in (Urn IJrvvaldern von 
Siidsumatra. 

.1. juli. Noch ist es dunkel, und ein kiihler 
Wind vv(‘ht (lurch den Garten; wir liinden unsiae 
groBen vollgestopften Blechbuchseii und die 
/eltlast auf den Gepacktriiger und lahreii los. 
Die StraBen von Medan sind noi'h leer. Zwi- 
schen der Stadt und Bindjei breiten sich die 
riesigen 'babakfelder aus. Der Iruchtbarste 
Bo(l(*n wird hier dicser Lu.vuskultur g('oi)f(‘rt, 
und je s(;chs jahre rnussen die Felder yor j(‘(ler 
Neubepflanzung l>rachliegen, damit. wieder der 
echte i_)elitabak aus dem Boden wiichst. \or 
Tandjong Poera zewigt eine .StraBe nach der 
Pflanzaing d'jinta Kadja al), wo va^n Sehweizer- 
pflanzern der l)estb(*zahlte Delitabak gezogeii 
wird. In Pangkalan Brandan sieht man aus der 
Feme die Schornsteine der groBen Erdiilraffine- 
rien der Batavschen Petroleum-Ciesellschalt, 
wcleher OUiuelleii auf java, Borneo, NeU Guinea, 
Mexiko und Venezuela unti-rstehen. Es finden 
sieh zahlreiche Bohrstellen, deren Kosten sieh 
auf mehn-re 100 000 Gulden belaiifeii konnen, 
kings der Kiiste in den Mangrovesiimpfen und 
mitten im IJrwald in der Niihe der Berge. Das 
01 tritt stellenweise unter groBem Druek heraus 
und muB oft gegen 100 km writ in niehrfarhen 
Rohrensystenien abgeleitet werdeii. Aueh (ias- 
eruptionen sind nicht selten, dii* als hohe leuch- 
tende Dauerfeiier im Wald drin weilherum 
siehtbar sind. Die Gesellschaft besitzt eigene 
AsphaltstraBcn und [irivate Polizei zur Bi'wa- 
ehung der Anlagen; Feld- und Fabrikarbeiteii 
werden aus Konkurrenzgriinden streiig geheim- 
gehalten. 

4. juli. Der Weg von Idi naeh Bireun fiihrt 
dureh ausged(‘hnte Kokos- und Pinangwiilder, 
allcs Inlanderkulturen. Aus einem groBen 
sciehten Stausee ragen Inseln, die mit baum- 


hoheni Bambus bewaehsen sind, und (lit? Was- 
scrflache ist mit Seerosen und Lotos bedeekt. 
In Bireun, friiher ein bedeutendes militarisches 
Aktionszentrum, kaufen wir Reis und Friichte, 
dann zwangen wir gegen Siiden ab und steigen 
auf d(‘r TakengonstraBe nach unserem Bestim- 
mungstjrt Blang Rakal hinauf, wo Bohmer einen 
Kapokpflanzer kennt. Weideland erscheint, 
und auf dem Bergriicken erreiehen wir die ersten 
Fdhrenbestande. 

Der Kapokpflanzer war friiher Assistent in 
einer Kautschukfabrik. Langt' Zeit arlieitslos, 
verfiel er auf die sonderbare Idet*, hier aut einer 
trostlosen unfruchtbaren Bergweide Kapok zu 
kultivieren. ICtwa 40 Ib'ktare sind schon be- 
pflanzt, die jungen Biiumehen stehen mitten im 
ausgeditrrteii durftigen (kas drin, und die In- 
lander. dit“ sog. Gajo schiitteln den Kopf und 
konnen nicht verstehen, warum und (lurch wel- 
chen Zauber der weiBt* Herr auf diesem aiisgewa- 
schenen Boden iiberhaupt Kaiiokbaume am 
L(‘ben halten kann. hk arbeitet namlich mit 
teurem Kunstdiinger. Leider hat er gar keine 
Pflanzererfahrung, und stun I 'nlernehmtm ist 
wahrscht'inlich zum Scheilern verurteilt, weil 
sich die intensive Diingung .luf die Dauer kaum 
lohnen wird und die junge Pllanzung intolge der 
h'ichlen Entziindlichkeit des trockenen (irasun- 
terwuchses stiindig bedroht ist. Die j.direlange 
Abgeschiedeiiheit von seinesgltncheii und (lu‘ 
stett' Angst um seine Kapoktelder (‘izeiigen in 
ihm eine zweifelhafte Wriassung und iiberlrie- 
lieiie Fiircht \dr den Gajo. 

Am Altend sti'llt uns der Ka])okptlanzer aus 
gezt'ichneten aroin.itischen I rwaldhonig auf, den 
die G.ijo von hohen Biiumen heruntt^rgeholt 
haben. und ist uns aueh behilflich beim Aufstellen 
unseres Reiseplanes. Es ist unser Ziel, einen m(>g- 
lichst unberidirten Platz zu limhm, wo Hirschi', 
d'iger, und, wenn rndglich, h',letant(‘n zu beol) ich- 
teii sind. 

S. juli. BI'.pof.i., der 1 laarschneider von Blang 
Rakal, ist nirgends zu finden. Seine hrau sagt, 
er sei mit einig(‘n Freunden an dtm Peusangan 
hinunter fischen gegangen. Der Ka[)okpflanzer 
meint, dieser Mann sei zuverliissig und ein guter 
IVagta'. Wir sehen uns nach zwei weitern Lenten 
um. Die (iajo Amanri.vm und Am.ws.vlk sind 
bereit, mitzukommen, unter dt'r Bedingung, pro 
'lag 70 Gent untl fiir jeden t'rlegten llirsch zwei 
Gulden Belohnung zu erhalten. Wir haben (lurch 
diese Abmachung die Garantie, in wildreiche (le- 
genden gefiihrt zu werden. 

Nach einer kurzmi Wanderung erreiehen wir 
den PeusanganfluB, wo war direkt neben taner 
Gajo-jagdhiitte unser Zelt aufschlageu. Ein 
starkes Rotanseil fiihrt liber das reiBemle Wasser, 
und zu beiden Seiten dieser primitiven Briicke 
stehen kleint' Ilnterstanth' aus Bliittern tier Ser- 
dangpalme mit mehreren Feuerstelleu. Eine 
Jagdgesellst'haft scluant sich am gegenuljerliegeii- 
dtai lifer zu betatigeii. llit‘ und da htiren wir 
Rufe und sehen auf tlem Steiluf(‘r tnnzelne Leiite 
aus dem Wald treten und waeder verschwinden. 
Die Gajo sind leidenschaftliche Jager, doch ist 
ihnen der Gebrauch von Feuerwaffen in Anbe- 
tracht ihrer jahrelangen Widersetzlichkeit gi'- 
geniiber der Kolonialregierung verbottm worden. 
Mil Speer und Messer, unterstiitzt von gutge- 
halteneii Hunden, unternehmen sit* mit Vorliebe 
Treibjagden auf den groBen Rusahirsch. (/egen 
Abend erscheineii driiben vier Gajo. Sie binden 
sich ihrt* Biindel auf den Kopf und hangt In, jeder 
einen .Speer in der Hand, am Rotanseil zu uns 
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hcriibfr: in dcr FlulSniitto srhaumt ilas Wasscr l)is 
an ihrcn Hals hiiiauf. Spatnr fol^t nine zwoiU- 
Aht(ilunj> mit cinnr ^rolJcn I Iun(l{‘nH'Ut(': diosc 
Leutc' srliaffnn ciiK'n zerU'Ktcn llirs('h liln-r dnn 
FluB, dann vnrsamnicln sin sich alln untor dnm 
Bliittcrdach und nmrhnn Fniu-r. Doch nin IVil 
(h r Mcutn sti'ht iinnu-r noc'li winsnlnd am jnn- 
scitigcn IJfer und wa^t sic'h nirht in das nalSendc 
W asscr. Kin junker (iajo rufl und lorkt dicTi(‘rc, 
sic arbcitcn sich schliclJlicli durrh die Stnimunii 
und werden weit abj^ctricben, bis sic unsc^r Fb'r 
rrreichen kfaincn, dann bcla,m‘rn sic r-inc ausKc- 
hohltc Fclsplattc, wo jeder dcr Keihe nach (‘inc 
Handvoll VVasserreis crhalt. IbiHMKR und ich 
hab(‘n unscr /clt schon j^cmutlich cinj^crichtct 
und das fcinmaschi^c wcif,V Miickxmnclz odcr 
l\lanil)()(' liber dcin W(‘iclun Hl;itt«‘rla^cr aus- 
j^espannt. Jansi-n koclu und stcllt danipfimdcn 
Reis init dc(‘ auf. Dann halxai wir Znit, unscrc 
Nachbarn naher kcnncnzuh‘rncn. Du* Junjicn 
sind nun dainit l)('schafti^t, das Flcisch zu zer- 
schneiden und in klciiicn Stiicken an iu")lz(*rnc 
Bratspicl.h* zu stecken, wiilircnd sich die X'iitcr 
con den .Strapazen crholc'U. Die altt'n* Cicncra- 
tion ist uiis ICuropaern ^cj^cnuiicr schr ver- 
schlosscn, cinzclnc untcr ihnen liabcn ctwas Fn^c- 
inutlich(‘S und Sci'raubcrhaftcs in ihri'n Zu^cn, 
^anz im (h'licnsatz zu tlcn jun^n'm, wclchi* sich 
vvic y,cw()hnli('lic Malaicn odi'r Javancn ausfraKcn 
lasscn und sich fiir unscrc Reise inlcrcssi(*rcn. 

Nach .Sonncnuntcr^an^ knicn cini^c (iajo am 
Mul,^ drunten; sic vi'i ljcuiiii'n sich tief und wicdi'r- 
hoU W esten und beten als Mohammcdaiu'r 

auch hicr mitten im sumatranischen I’rwald 
i^c^cn Mckka. Die jii^er le^cn sich i-rst spiit zur 
Rulie, sic sitzen noch lan^n* Zeit lieim Feuer, 
liraten und essi'ii, Fini*r untcr ihnen sinj;t zum 
Schluh ein monotones, lieinahe .sehnsiichtiKcs 
l ied. Dann versLummt das (iemurmel und nur 
das Rauschen des IVusangan, vermi.scht mit 
N\ihler In.sektenmusik, drin^t (lurch Zelt und 
Klamboe. 

0. Juli, Wir warteii bis Amankiam, Bi doki. 
und Aman.sai.f mit dem Rest dt‘r Fasten vom 
Bl.in^ Rakal zuruckj^ekehrL sind und marschieren 
dann fluhalnvilrts Ids zu einer chemaliKcn jaj’d- 
hiitte eines hollandi.schen Beamten, wo der Flu 11 
schr breit und daher leicht zu durchwateii ist. 
J ansen wird beinahe von der .Striimung um^eris- 
sen, und Bf.doel mu 1.1 ihm zu Hilfe eilen. Am 
andern lifer finden wir eine kleine SchwefcF 
<]ii(lle und zahlreiche Jlirschspureii im Schlamm, 
W ir bauen hicr un.ser zweites Fa^er und streifen 
'H der Umj^ebunji, um zu .sammeln und zu lu'ol)- 
achten. 

7- Juli. Der Aufstie^; auf den ehemalinen 
Militarpatrouilleiipfaden ist anfan^ts schr steil, 
Jiiid die Gajo keuchen untcr ihren schweren 
1 asten. Wir j^eheii immer in dichtem lirwald 
ohne jede Aussicht und Orientierungsnu'i^lichkeit 
imd ijbr'rschreiten mehrere kleine Bache. Das 
Wassi*r ist klar, und wir trinken es oft uUKckocht, 
was drunten im Tiefland nicht (‘inpfehlenswert 
w;ire. An manchen Stellen wimmelt cs von 
kleinen iMschen, und wahrend einer Stundenrast 
F)lt sich BiiDOKE sein Abendessen aus dem 
Vv.isser. h.r steckt j^ekochte Reiskdrner an 
euuti kleinen An^elhaken und taucht sic ins 
Was.s(‘r; die Fisi he sind (lurch etwas Rids, welchen 
‘ f neben sich in den Bach neworfen hat, anjiclockt 
Worden, und nun kann er mit seineni Koder 
'•men nach dem andern herausziehen, erst nacli 
'lem vi(‘rundzwanzigsten Fanjj werden die Fische 
md.Hrauisch und beachten weder frei umher- 


sclnvimmi'nde mjeh anj;esteckte Reiskorner. 

Wir treten aus dem dumiifeii Baumlaliyrinth 
auf die oftene (>rastl;ich(* des Blan^ Broi'sa, die 
mitten in einer hii^n-ligi'n Fand.schaft drin (‘in^e- 
bettet liej^t. Breite Klelantenpfadi* ziehen sich 
(lurch d(*n oft m.innshohen Falane und erleich- 
tern unser \ orwartskomnien }janz betriichtlich. 
In einer bewaldeten \lulde hoffen wir ^iinsti^i* 
W asserstellen zu finden, vveil stra l.lenbreite eben- 
getretene .Spuren hinalifiihren. Der Bach im 
Wald drin ist in der d’at von den schwi-rcn Vier- 
beinern zu eiiiem rechteckigen Beckeii ausgetre- 
ten Worden, und eine richtigi* Treppe, deren 
Stufengeilau mit der Bn ite eines Flefantenfulles 
iibereinstimmen, fiihrt zu die.sem idealen Bade- 
wi'iher. IIii‘r l)auen wir unsi*r Zelt, diesmal etwas 
s('rgfalt iger als gevvohniich, denn I's soil mehreri* 
I age aushalten. Die Seitenwiinde wi*rden dies- 
mal mit Duerholzern und Bliitti'rn ver.schlossen, 
und nur ein kleiner Kingang oleibt frei. Den 
Boden polstern wir mit einer dicketi Fage Fa- 
langgras und legen Decken daniber. Nachts 
wird zudem das Klamboe aiifgehangt. In diesein 
saulx'rn W(*iBen Miickennetz wiichst nach kurzeni 
Aufenthalt die beruhigende und schlafbringende 
Illusion des Daheim- und (h'sichertseins. Die 
(icfahr, uberfallen zu werden, ist tatsachlich 
aueh gering, weil (‘in sumat ranischer d'iger in der 
R(*gel kein Bi'diirfnis nach Menschenfleisch hat. 
Auch sagt ihm sein Instinkt, dad ein Uberfall 
auf Zweibeiner ihn in kritische .Situationen fiihren 
konnti*. denen sein Katzengehirn nicht gewachsen 
ware; so l;i dt er es lieber .sein, die eigene 1 laut aiifs 
.Spi(*| zu setzen. Von dieser fii'schmacksspi'ziali' 
sierting des I'igers und seiner nicht immer 
berechtigten Fnsicherheit im Auftret(*n profitiert 
jeder, der, wie wir, in der W’lldnis kampiert. 
Mit grodi'in (7eschick baui-n die (iajo ihr eigenes 
Ri'gendach: zuerst einen schriig gestellten Rah- 
men aus jungen .St,immchi*n, in wi'Ichen Bliitti*!' 
und (.'.rasbu.schel eingefloi'hten werden, dann 
seitlich W'ande aus ahnlichem Material; vorn 
Ideibt die Hiilti* often. .Auf b(*iden .S(‘iti‘n wi'rden 
FeU(‘r angeziindet. 

8. Juli. Wir unterni'hmen eim*!! Rekognoszie- 
rungsmarsch auf dem groden Blangriicken. Fle- 
lantenspuren sind 6 bis 8 km weit zu verfolgen. 
Grodi* Flacheti des Blangs sind \-on hanhi'i- 
mischi'ii angeziiruh't worden, und das H(‘Ilgell> 
des diirren Falangs w ird iiberall von braunen und 
rudsclnvarzen Brandstellen unterbrochen ; Rauch- 
letzen lii'gen an den IFingen, und wenn der Wind 
stark weht, krii'gt man Asche in die Augen und 
Fungen. Im Siid westen ersi'heinen einzelne 
(lajohiitten, und in der Nahe weiden Biiffel in 
den feuchten, mit saftigem Gras bi'wai’hsenen 
'Falmulden. Wir setzcii uns auf eine aussichts- 
reiche Kuppeund bitten Bkdoei., uns einig(‘s ul)(*r 
dieses Fanil zu erzidilen: 

V’or 50 jahren lebten i“twa 300 Feuti* auf Blang 
Broesa, heute sind es nur noch 20 bis 30; viele der 
friiliern Bewohner waren fiir die Regierung zu 
gefahrlicli und wurden wahrend den Atjehkriegen 
von den rruppeii zwangsweise nach li*ichter 
zugiinglichen ()rten im Tiefland versetzt. Doch 
viele verstanden es, sich den Strafexpeditionen 
(lurch Flucht in dii* Walder zu entziehen, und die 
Aktionen mullten haufig wiederholt werden. 
Auch heute ziehen hie und da noch Kontroll- 
patrouillen (lurch dieses Gebiet. I'riiher waren 
die Elefanten auf Blang Broesa sehr zahlreich 
und bildeten grolle Herden, heute trifft man sie 
meist nur noch in Gruppen von 8 bis 12 Stiick. 
Etwa 200 W^ass(*rbiiffel oder Karbaueii werden 



Scunkider: Eine Reise in Nord-Sumatra 


292 


hitT dfs Flclsidu-s wrgcn un<l zuni 

giolJtcii dcil ini I iflland vrrkaiift. Sir lirfrni 
kauni rinrn later Milch iin 'I'aj^, dir direkt zu 
Butter \erarheitet und einj»eki)rht wird. Die 
Karhaui'iihiiter irhaltc'n nach einem Jahr von 
jedi in Besitzer ein Pier als ICntsclkidijriin^, zu- 
sainnien etwa U) 12 Stiick. Fur eineii Karbau 
zahlt man hier ohen dO 40 (iulden, fiir Bferde 
10—15, Buckelochsen 25 dO, JaKdhunde 25 d5 
und fiir liuliner 10 C'l'iit. 

Abends geht Bohmkr aut die Ja^d und brin^t 
einen Hirsch zum Laj;<-r mit KopfschuB. Doch 
ist mein guter Freund sehr aufgeregl, da er bei 
weitem nicht das abgehartete Uerz eines Bcaiifs- 
jagers besitzt, uiul t's tut ihm naclUraglich leid, 
auf this schoiie dder geschosseii zu haben. Icli 
zerlege den llirseh zusamnien mil <len (iajo; tlt'f 
grdlite 'Peil wird fedn zersehnilten und soil nach 
Malaieiiart zu Deng-deiig, d. h. 'Prockeiilleisch, 
\erarbeitet werden, wahrend dt'r Rest spider als 
Pigerktider tlienen soil. 

9. Juli. B()HMi;r unteniimmt eine Kxkursion 
naeh der niiehstgelegtmen Gajt)siedlung und 
bringt di(‘ iieuesteii Nachrichti'ii: \(»r seehs 
Tagen, um elf I'hr vormittags, wurde direkt beini 
Kainpong, auf deni den Wohnungen gegeiiiiber- 
liegendeii .Steilufi'r des Broesaliaches, ein Kar- 
bauenkalb \(ju einem d'iger angefalleii. 1 )ie 
Kamiiongbewohner konnten zuseheii, Ruftm und 
Schreieti niitzte jedoch niehts. Der (*rste An- 
sprung luilMang, wvW der Tiger auf dem steilen 
Abhang schlecliteii Plait hatte und aiisrutschte. 
IJiderdessen wurde das Mutterlit'r aufmerksam 
und ging direkl auf den Angreifer los. der sich 
schlieBlich zuriickzicdien muBte. Karbaueii, be- 
soiulers junge, werdtm zieiiilich hiinfig vt»ii 'Pigern 
angefallen. Kein Gajo wagt es, allein durch das 
Blang zu gehen; immer zieheti sie in kleineii Cirup- 
peii und mit Speereii bewaffnet aus. Vor zehn 
lagen bummelteii Klefatdtm iiber das Blang 
Broesa, sie sullen heute not h etwa drei Stundeii 
voin Kampong weg anzutrefftm sein. 

Abends geld BOhmer wieder auf Hirsche aus 
und hat das Gliick, fiiuf ausgewachsene stattliclie 
Piere aus tier Niihe lieubachtim zu kdnnen. Er 
kann ilmeii etwa eine \'it*rtelstunde lang zu- 
schauen; sie sehen ihn, ohne wegzulaufen, weil 
sie noch nicht wisstm, daB ein Meiisch auch iilier 
grdliere Fntfernungen gefiihrlich sein kann. 
Naturlich schieBt er diesnial nicht. 

Ich gehe mit BiaioiJ, auf dit' Giidjangiagd. 
P)er (didjanghir.seh hat etwa die (iroBe unseres 
kehs und i.->t neben dem vitd gioBeren Kusahirsch 
in Atjeh hiiufig. \\ ir bemitzen eine Gidjang- 
fhite aus Bamlius, mit weltdier man liei einiger 
Gesehickliehkeit die Loektone des Weibchens 
hervorliringt. Biax)!:!, erziihlt mir, daB er schon 
zuseheii ktnmte, wle ein 1 lirschmiinnehen bliiuF 
lings auf den Floteiideii zurannte untl leicht 
gespeert werden konnte. Nach Kegeii ist das 
Ffeifen aut der Mote gefahrlieh, weil tla leicht 
Piger angelockt werden, die daiin ebenfalls sehr 
kurzen I'ruzeli macheii. Wir steilen uns vor- 
sichtshalber zwischen die hoheii Bretterwurzelil 
eines knorrigen Baimies und fltittai mit groBer 
Ausdauer, leider olme Icrfolg; es scheint sich kein 
liebeskranker Gidjangjunggeselle in tier Nahe 
aufzuhalteii, obwohl wir viele Spuren linden 
kdnnen. 

Auf der Nordseite unseri'S Badebaches liildtrt 
tier W altlboden eine sanfte PTliebung. Dahinter, 
in etwa 80 Meter Kntfernung vom /elt, i.st der 
unverwertete leil uiiseres llirsches als d'iger- 
koder ausgelegt wurden, Fhwa 15 Meter voni 


Kadaver halien die Gajo zwischen drei Bauni- 
stainmcheii in 5 Meter lldhe eine IMattfttrm 
errichtet; eine vveitsprossige Leiter fiihrt hinauf. 
BdiiMh.R ist auf seinem Ausflug zum Kampong 
gt'falleii untl hat tdiie Rippe gelirttchtm ; auch 
rieciit tier Kdtler heuti' nttch zu wenig, und es ist 
uinvahr.scheinlich, ilaB schon tliese Nacht ein 
Piger angelockt vvirtl. BdUMl.R will daher im 
/elt bleibeii untl schlafen, wahrend ich um siebeii 
Uhr nach dem Stantl aufbreche, mit Amanriam 
als Begleiter. Die Ktjpfjagillampe ist nicht im- 
mer ganz ziiverliissig, und ich nehmt* als Reservt* 
noch die grtiBe Ilandlampe mit. Bohmer ver- 
sichert mir, sie fiir die.se Nacht im Lager gut 
entbehren zu ktmnen, zum .Schlafen brauche er 
sie nicht, und vvenn er unbedingt Licht habtni 
miisse, st) brtMini' stets ein grtiBes Feuer \t)r tlem 
/elt. 

Ich richte mich auf tien Biiumen droben so 
genuitlich als mt'tglich ein, hiille mich in eine 
leichte W'tilltlecke als Schutz gegeii Muckeniiber- 
falle, lege meiiuai Karaliiner schuBbereit neben 
mich und warte. Die Nacht ist sehr tlunkel. 
Leuchtkafer gliilien als kleini' sternschnuppen- 
artige Lichtpunkte auf, schitdh-n in geratlen Bah- 
neii durch tlas (anvirr von .\sten und Bliittermas- 
sen t)tlt‘r lieschreilttm nierkw iirtlige .Spiialen und 
Kreise. Mein (iehttr arlieitet angestreiigt, mn 
wenn nitiglich aus tlem Summen, /irpen untl 
(Juaken Laute herausziisiebeii, the mit tlumpfen 
Schritten oder mit 'Pigerknurreii Ahnlichkeit 
halien. Niehts ereigntd sich. untl Amanriam 
dreht sich sehtm in eine Itetiuimiere Lage. tlaB 
das mit Rotanseiltm zusammengt'bundene Gmaist 
It'ise knarrt. IMtitzlich tout ein Schrei vttm Lager 
her, und nach finer Weile hdreii wir BuiimI'.r 
angestreiigt rufen: Kommt her! Der Piger 
ist hier! ktnnmt schnell!^ Ich antwtirte, 
mache Licht untl erkliire Amanria.m rasch tlitr 
Situation. Naturlich ist er nicht begeislt'rl. 
Mein eingeschlafenes Bein schleiidere itdi ein 
paarmal an den Baumstamm, daB the Rintle 
w’egflit'gt, und klettere dann himmter, eher aus 
Rflicht, als mit grtiBem Interesse an tlt'r Sache, 
denn erst jetzt beini Abstieg ktmimt mir die 
4'igersicherheit desStantles vt)ll zum BewuBtseiii. 
Wir tnarschiertm vorsichtig und nach alien Seiten 
Ifuchteiul zum /elt. Die ganze Gesellschaft sitzt 
zusammengedrangt unter dem Gajt)tlach, Bdil- 
MER in tltw Mitte, den Mauser schuBbereit gegeii 
den Waltlrand gerichtet. Ich will rmch die 
Phugelmng des Lagerplatzes abletichten, BtiUMER 
liiBt mir jetltich keine Ruhe und empfiehlt mir, 
so rasch wie miiglich zu ihm unter Dach zu 
kommen. Ks herrscht Aufrt‘gung unter den 
sonst gewiB nicht furchtsamen (}ajt). 

Sehttn um acht Lhr scheint ein Piger um dit* 
liiitte geschlichen zu sein, the (iajt) htirten ihn 
knurren, und BedoI'.es Ilunti verkrtich sich und 
vvinselte. Dann erschiim er ein zweites Mai eine 
Stunde spilter, BdUMi.R wurtle geweekt, untl alle 
setzteii sich zusamnien in the Gajohiitte. Der 
Piger ging nicht weg, sontlern strieh leise untl 
ununterbrttchen knurrend urns Lager herum, 
einmal sogar direkt auf die Hiitte zu, untl alle 
konnten auf sechs bis acht Meter Phitfernung die 
Fratze sehen. Fr schieii angriffslustig zu sein, 
BohmivR wollte noch rechtzeitig schieBeii, tloch 
konnte er bei dt-r schlechteii Beleuchtung tlas 
Visier untl Kttrn kauni sehen; er hatte keint' 
Jagdlampe und sah sich dt'shalb gt'zw imgen, mich 
zu rufen. 

Wir warteii rmch eine Weile erftilglos auf dtm 
'Piger, schliipfen tlaim in unst'r /elt untl schlalen 
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alsbaUl na('lKl(‘iii wir uns (‘rnsthaft vor^cnom- 
nicn habcn, in /ukunft unscrn ^rolk-n Vorrat an 
fcin^cschnittcncni 'rrockeiiflcisrh nin mchr iiachts 
nt‘l)en dcin /clt ausgnbroib't liej^on zu lasscn. 
Zvvcifcllos habfii dicsr Dcii^-dcn^ diai 
anti‘‘l()('kt und niit ibrt'in vcrhidtnisniiilSi^ intL’n- 
sivt-n ('■iTiich eiticn groLkai Ka<lavcr vor^t'liiuscht. 

10. juli. l)(‘n ^ninzcn 1'a^ arbcitc ich winder 
auf deiu ab^i'brannteii Hii^el oberliall) unseres 
Lathers. V'on hier (iberblickt man das ^anze 
BlaiiLi: Hroesa und dariibi'r liinaus das diehtbe- 
waldete Si-d'f)p-'r(){)-Gc>bir).;e; in jener (intend 
haust das Suniatranashorn, welebes mit seiner 
unrest lirnen An^riffslust selion manehen J.ij^i-r 
in V'erle^('idieit ^ebracht Iiat. Der Waldpelz, 
vv(‘lehei (lie uinliei;endeti ibilienzu^i* und Kuppen 
(iberzieht, is( im XOrderj^iiund ^leiehsam we^ra- 
siert, und ^elbgriiiU'S Lalan^i^ras erselzt <iie reiehe 
\ egi‘tation des I rw aides, ('her die Faitstehung 
dieser Blanglandschaft sind nur weiiig Angaben 
erlialllieh. Wahrseheinlieh bandelt es sich um 
eheinalige, zum 'IX'il sehr alt(' Siedluni;s^el)ieti‘, in 
wi'lelien der Wald deiii I.adangfcddbau wt'ieben 
mul.lte. I )i(‘ Armut und 'I'roekenheit dessaiidigen 
rertiar-Untergrundes ind'ordertc' eine fortsehrei- 
tende Kodung, und auf den verlassenen l•'eldern 
nalim nach kurzer Zeit das anspruelislose La- 
danggras iil)erhand. I )iese ICntwieklung liil^t sicli 
aueii heuU‘ noeh an (‘inigen la-wolintcii Rand- 
stellen des Blang Brot-sa verlolgen. I )er W ald ist 
langs der Blanggrenze ohne jcsle vermittelnde 
llbta'gangs/oiu' scharf alagesehnitten, nur in 
teuehteii Muldeii hat er allm;ddi('h wiisler KulJ 
tassen kbnnen. Die haitwaldung ist auf <li(“ser 
sandigiMi und troekenen Hoehfliiehe irreversibel, 
ganz im Gegensatz zu manehen fruchtbaren 
bieten der feuchtheilkm l iefebene, wo der Regen- 
wald nach kurzem V'orpostengefd’hl verlassimes 
Kulturland winder in Besitz nimml. 

Das Blang ist si-hr tierarm, vergliclum mit dem 
lippigen und uln'rreichen Bergwald. An der 
W'aldgrenze stol.Gn zwei slrukturell viillig ver- 
schiedeiie Bioeoenosim aufeinander, die unter 
gegensatzlichen mikroklimat ist'hen Bedingungtm 
stehen und nur sehr wenige gemeinsame Alien 
aufweisen. Im Blang fiiulen sich unter den In- 
sekten einige morphologisch und biologiseh sehr 
merkwiirdige lyiien. Fine Diptere, IHopsis 
tndica, tragt lange Stielaugen und sieht einer 
Blattwanze ahnlieh, liei einer andern h'lii'gi', einer 
Vertreterin d(‘r Gehphiden erreieht das sonst 
unseheinbare Schildchen des Brustabschnittes 
gewaltige Dimensionen, bedeckt den ganzi-n llin- 
terleib saint den beiden h'liigeln und tiiuscht mit 
seiner metallblaiien h'arbe die h'lugeldecken nines 
Blattkiifers vor. bane Ameist* {I'remaslo^aster) 
l)aut ladle d'urmnesti'r mit zahlreiehen horizon- 
talen l^tageii, eine andei'e {Pi(i( iirnma) schorn- 
steintormigi' Nestausgiinge. Die hochs[)ezialisier- 
ten h.rdliauten der Ameiseii, welehe ganz auf die 
Fnigebung aligestimmt sind und im Blaiitagimge- 
biet der (tstkiiste nieht auftreteii, lassi ii auf I'in 
bedcuttmdes Alter des Atjeh-BIangs schliel5en. 
h/me weitere Eigentiimlichkeit der Blangland- 
sehaft sind die zerstreulen Fohrenwiildchen (rinus 
mcrrusii). Diese Art findet sich nur an weiiigen 
^telliMi Siimatras und dann w inder in I Idhenlagim 
I linterindiens. 

D. juli. Morgens um sieben Fhr stehe ich 
nn Flefantiaitrog am Bach drunten und gielie mir 
niit einer Biskuitschachtel kiihles VVasser iiber 
den Riicken. Unterdessen sonnt sich ein priich- 
B.ges 1 igerpaar auf dem Hiigel iilter iinserem 
Fnger in etwa hundertfunfzig Meter Knllernung. 


Das mannliche Tier sitzt aufgerichtet und be- 
trachtel die Umgebung, dann und wann unser 
Zelt mit einem gleichgultigen Blick slreifend; das 
Weibchen liegt ruhig vor ihm auf den rul.ligen 
Falangstoppeln. Die Feute sind di'mialkm in 
d(“n Anblick dieses Bildes vertieft, dah niemand 
daran denkt, mich zu rufeii, und win ich zum 
Lager zuriickkehre, smd die I igi‘r schon gi'gen 
den Wald hin abgezogen. 

Nach tliesem Freignis marschieivn wir mit 
Bi:i)oi',i. und A.m.wki.xm ab, um das siidostliche 
(lebiet des Blangs kennenzuleruen und wenn 
mciglich im Karnpong neuen I’rox iant zu fassen. 
BdiiMiat will in einem Fohnaiw aldcheii inalen. 
Ich unternehme mit Am.vnriam Gneii Filmarsch 
nach dem I lauptkampong, dt'u wir na<h (“twa 
einer .Slunde erreichen. W ir klettt‘rn liber den 
Hoizzaun, welcher die ersten Hiltten umschliel.lt, 
und erkumligen uns nach dmn Ilauiitling, diun 
Kapala Karnpong. Finige Frauen mit .Siiuglingen 
und nackten, goldbehangeiK-n Reisbauchkindern 
hocki ii \'or den Leitern, wclclu* an dim leichten 
Rfahlbauten lehnen. Der Kapala sei monientan 
am Flub drunten, hi'il.lt es. W ir warten etwa eine 
halbe St unde, dann erscheint der Hiiuptling, mir 
zu Fhren, in einem zerknitterten, jedoch ordent- 
lichen wi'il.len Galaanzug mit goldeiien Kragen- 
kno|jlen ICs ist si'li.ta rechl sjiiit, und ich frage 
ihn daher gleich ohne lange Finiritung, ob ich 
hier lauehte oder sonst etwas (ieniid.lbares 
kauten konne. Ich habe daniit bewuUt den 
Adat, die iibliche \olkssitte, die in derartigen 
Fidlen eine lange plauderhafti' X’orbereitung 
verlangt, M-rletzt und stol.le nun auf groden 
W'iderstand. Nichts, gar nichts sei vorhandim, er 
bedaure sehr, nicht ausheltim zu konneii, die 
Ananas seien noch nicht reif, und Bananen gebe 
es diesen Monat iilierhaupt ki'ine. Ich zeige 
ihm schlii'dlich einigi* Bananenstaudim neben 
seiner lliitte, die lange goldgelbe Friichte tragen, 
doch er liigt mit groller .St'ek'inuhi' wi'iti'r, (liese 
.Sort(‘ kiMine noch nicht geiifliickt werden. 
.Am.wki.am scheint die europiiische Fngeduld zu 
kennen und hat eiium solchen Schiftbruch \'oraus- 
geahnt, denn schon lange Ixwor wir den Kam- 
pong eriiMcht hatteii, hat er mich gebeten, die 
Wrlumdlung allein fiihren zu diirfen. Ich erteile 
ihm daher das Wort, um den Kapala iiber unsen' 
Ireunillichen und harmlosen Alisichten ausfiihr- 
lich .lufzukliiren und seine Neugier zu befrii'digen. 
Fnti'rdessen lasse ich mir ein dickes Zuckerrohr 
aus di'tn Garten holen, um meine Zeit mit Scha- 
beii und Kaiieii totzuschlagen. Nach einer hal- 
l)en Stunde scheint der ll.iuptling schon soweit 
orient iert zu sein, dad ieh einen zweiteii X’ersuch, 
1‘roviant zu erhalten, wagen dart. Finige der 
uinstehcnden h’raiien werden w eggeschickt, und 
imierhalb der niichsten Stunde erscheini'ii Zucker- 
rohr, Ananas, wilder Zuckerrohr, zwei griine 
Kokosmisse, ein Biindel (Ibiwurzeln, einige 
Bananen und zum Schluh wieder eine Ananas. 

Mit I'inbrechender Duidadhrit erreichen wir 
unser Lager. Ich geiiiehe rasch etwas Reis mit 
Kokoswasser und steige daraut mit BiiUMi K 
auf den 'rigerstand. Das Aas riichl schon 
fiirchterlich. W ir richten unserc (n w ehre direkt 
auf den Kixler und lirauchen nur Licht zu m.ichen 
und zu sihiellen, sobald sieh ein Pigi r an das 
Fleisch heranwageii sollte. Ftwa um ni'un I'hr 
hbren wir diimpfe schwere Schrilte vom Zeit her 
auf den Stand zukomnien. und bald vernehmeii 
wir ein leises ummterl)rochenes Knurreii. Der 
Tiger kommt: er halt direkt unter uns an und 
schnauft gt-riinsclivoll wie ein alter ICber oder 
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Biilfel. Das IJnisoiio-Knurrt n stivicht mchrmals 
um unsern Staml hcrum, dann wicticr dumpfr 
Schrittc vom Hii^cd her, cin zwidtc-r Ti^or orR'idu 
unsern Stand. Kh will sofort Licht macluMi und 
schiedk'n, docdi Bohmkk hidt mich ziiriirk. donn 
or inoclitc warton, bis dir rii-R' hi-im Aas sind, 
uni ^Irichzritij^ /aim St'huB zu koninuMi. So 
haltrn wir uns writer still und blribrn in ^;r<)lk'r 
Spannun^; dorh dirsrs /uwartrn wird uns zuin 
Vrrhiin^nis. Dir I'igrr knurrrii norh untrr uns, 
dann rin Irisrs Knac krn riiu-s Astchrns, und wir 
horrn krinrn Laut nu-hr, auLVr drr rint*)niKt“n 
Waldmusik. Dir Ti^a-r habrii uns ^rwittrrt und 
sind ^rriiusclilos vcnsdiwundm. Nadi rinrr hal- 
brn Stuiidr ^rhrii wir zuni /rlt zuriirk. 

12. Juli. B()HM1 -.r malt unst-r La^rr. Idi 
sdbst niadir kostbarr Insi-ktc-nfiin^r am Walcb 
rand und im Lalan^. Am Abend srlu-n wir 
W’irdrr rinr ^rolk' Hirschherde. bdi strij;r 
iiochmals aut ilrii Ti^mrstand und wartr bis rin 
I'lir. Nur zwri vSdiwritir wrrdrii an^rlorkt, dir 
Tigi'r i-rsdirinrii nidit mdir. 

13. Juli, Am friilirn Morgen brrdu-n wir 
unsrr /rlt ab. Dir (tajo sind traiirig, die- 1 igea- 
hiittr, wir sir di(‘srs Biwak nennen, sdion vrr- 
lassrii zu miissrn. Nadi tJbersdireitrn drs 
Broesabadirs brim Ilauptkanipong folgt rin 
st(‘ilrr Anstii'g auf rinr lirwaldetr HodiHadir und 
dann rin langt'r Waldmarsdi bis zum Blang Baja 
Karo, wo im Kampong Karang Anpiar Kris und 
Zitronrn gi-fal.k wrrdrn. Vor zwri lagrii sind 
hirr Klrfantrn durdigrzogrn; die- umlirgrndeii 
I.alangfrldrr sind ziatretrii. und wir folgeii dm 
breitrii Bladen bis zum Waldrand. Dm dir Ko- 
losse von (kirteii und Hausern lernzuhaltrn. 
haben dir (bijo liings drr \\’al<lgrrnzr den diirren 
Lalaiig angrziindrt; sir rateii aurli uns, srhr 
vorsicditig zu srin. Auf rinriii sdiinalrn Idad 
dringcMi wir rtwa sic-brii Kilometer in den Wald 
rin, so dal.^ wir nodi genugend Zrit linden, bei 
rageslidit unsrr Zrlt aufzuschlagrii und beiirr- 
holz zu sanimdn. Dir umgebrodieneii Stanini- 
chrn, dir abgrrisseiirn A.str und die nodi frisdieii 
Klrfantrniipfrl druteii darauf bin, dab sidi <*inr 
Hrrdr in unmittdliarer Niihr auflialt, und ich 
findr es drslialb ratsam, brvor ich ins Zrlt 
krirche, nodi einigr Klrttriiibungrii zu madirii 
und in Alarnibrrritschaft rinzuschlafrn, voll- 
stiindig aiigrkh'idrt, dm kostbarrii Bliotoapparat 
urngrsdinallt und Jagdlampe niit Karabinrr in 
llandnalir. 

14. juli. Wir setzen unsrre Wandrrung fort 
durdi prilditigm Drvvald mit .Sdilingpflanzrn 
und zalilreichrn Orrhidrrn. Bei eineiii Halt 
obrrhalb drs Brusanganflusses spirit Bi-:i)()i-.L auf 
seiner Gidjangfldtc*, und nadi wmigen Miiiutm 
raschrlt es in drr Niihr, und rin Hirsdi rrsdieint; 
wir wollrn nidit sdiielkm, und das Tii-r wird bald 
mibtrauisch und \vrschwindet. Dann niarsdiir- 
rrn wir auf rinrm dirhtbrwaldetrn Kaniiii grgm 
den Flub hinuritrr. Dir Ix-idrii Pragrr BhlxiKL 
und A.vi.\nsalk gehrii <‘twa achtzrhn Mrtrr vor 
niir her, Boiimkr, Janskn und Amanriam hintrr 
mir. Bldtzlich haltrn dir zwri vor niir an, rufrn 
irgrnd etwas Unvrrstandliches, stiirzrii mit aus- 
grstrrcktrn Armen nadi hintrn, wrrfrii dir 
Fasten ab und laufen nadi dickrti Biiunim in drr 
Niihr, dir sir flink war Affrii erklidtrrn. Idi 
vrrniutr, rin Tiger oder Biir sei vorn und mtsi- 
clirrr vorsiditslialbrr nirinrn Karaliinrr. Da 
taucht plotzlidi rinr brritr graur Masse aus drr 
Tirfr auf; rin ausgewachsrnrr, niiinnlidirr h.lr- 
fant mit rtwa aditzig Zrntinirtrr langrn Stobzali* 
mm koninit direkt auf uns zu. Seine Brwrgungm 


sind langsani, rr nahrrt sidi jrdodi trotzdmi mit 
bedrnklichrr Geschwindigkrit und zwingt uns, 
sofort auszuw'ridirn. Drr nachststrhrndc dickr 
Baum ist mit starkrn Fianrn umwundrn und 
dahrr Iridit zu rrkli'lti'rn; Ir.idrr liiilt ihn Jansi-a 
si'hon b(‘srtzt. Idi slrigr mit Karabinrr und 
Bliotoapparat auf rin dunnrs Baumdim, das 
dirrkt danrbrii strht, mit der Absidit, midi obrn 
in dir Krone drs grobrrn Baunirs zu schwiiigrn; 
der Abstand i-rweist sidi jrdodi als zu writ, und 
idi niub vairliiufig blribrn, wo idi bin, um nidit 
ilurdi grriiuschvolles .Mandvrirrrn dir Aufnierk- 
sanikrit drs I’irrrs auf uns zu Iriikrii. In rtwa 
virr Mrtrr lldlu- angdangt, brobachtr idi gr- 
spannt, was druntrn vorgdit, l-)rr Elrfant hat 
inzwisrhtm dir rrstrii Fasten rrreidit und mit 
srinrm Riissrl untrrsucht, dir grobm Blrdi- 
biidism liibt rr in Ruhr, w iilirriid die Zrlt last 
mit dm V'ordrrlubrn hin und her gcrollt wird. 
Dann niilu^rt rr sidi dtmi Rucksack untrr nieinrm 
Baum. Dir Schrittr sind kaiini hdrbar, rr grht 
wir auf (iummisohlrn, ilir Ohren fachdn, drr 
Riissrl priidrll sudieiid iibi-r di-ni Bodm. (iraur 
R irse n masse - idi mub imwillkiirlich an rinen 
grobeii M()b(‘lwagen dimkeii. Drr voile Ruck- 
sack sdiriiit ihn zu rrizeii; rr brschnupprrt ihn, 
rollt ihn mit dm Vordrrbrinm, war wriin rr 
Fubball spidrn wolltr und wirft ihn schlirblich 
in hohi-m Bogrii iibrr zwiilf Mrtrr widt ins 
Gdiiisdi hinrin. Fr grht writer, dirrkt nrbrii 
B()HMI-;rs Baum vorbri, drr srhr diinn und uiitrn 
aiigrfault ist und ziidriii mitten im Bfad drin 
strht. BdHMFK ist wrgrn seines Unfalls noch 
sdiwach im Klrtteni und hat mit Mrihr drri 
Meter Hohe ern-idit. Fr mub seine Brine dirht 
anzirhrn, um nidit dim Kopt ih-s Flrlantm zu 
beriihrm. Dii- Aufmrrksamkrit drs 'riiu'rs ist 
glucklidi<‘rwrise auf dir Sinirrti am Bodrii kon- 
zrntrirrt, sonst wiiri' rs drill Kololi rin Irichtrs 
grwrsm, <lrn Baum umzustobrn, und ich hiitte 
schirbm niiissm. Dann kommrii ahnlichr 
prinlichr Srkundrn fiir midi. Drr Flrfant 
sdiiMiit von einer unausgrtobtrn Wut brsrssrn zu 
srin, rr sdinauft vrrnrhmbar und untrrsucht dim 
Bodrn untrr uns mit grolk-r Grundlidikrit, ziidit 
wiixlrr hart an nirinrm Biiumchrn vorubrr, sudit 
writer, .sdirint dann die Spur vrrlorm zu haben 
und trabt pliitzlidi mit (*rhobmrm Riissid in rin 
Rotandickidit auf drr .Siidsrite di-s Grates. Fr 
liiuft (lurch das verfilztr (b*wirr von Schling- 
pflanzrii und Dntrrholz wir (lurch rinr Wirsr. 
einigr Astr brechm, und dir Rotanrankrn und 
Blattrrmassm schlirbrn sidi wiedrr hintrr iliiii. 
Bkdokls Hund ist spurlos vrrschwundrn. Aman 
R iA.M, drr, kurz lirvor drr Flrfant auftauchti*. 
blindlings dm steilrn Hang hinuntrrgrstiirzt ist, 
labt sidi nach einrr Wrile wiedrr blickrn und 
fragt, was iibrrhaupt passirrt sri. Fr wundrrt 
sidi srhr, dab dir Hrrrrii nidit grschossrii haben ; 
wriin (T rin (irwehr grhabt hiitte, wiirde rr dm 
Flrfantrn ohnr writrrrs zusammrngrknallt ha- 
brii. Bki)oi-;l vrrsidirrt uns, was Bohmkr und 
ich schon vrrmutrt haben, dab der Flrfant rin 
Finzelgiingrr, d. h. rin aus drr Hrrdr vrrstobrnrs 
Manndirti grwrsrn sri, Dirsr wildrn Grsdlen 
srirn virl unterndimungslustigrr als dir rher 
harmlosrn und schrurn Hrrdrntirri', und rs sei 
schon vorgekommrn, dab sir Fruditgartm drr 
(4ajo waitend in dm Bodrn grstampft und ihrr 
Hiittrn wir KarUmhiiuser umgrdriickt hiittrn. 

Obrr (Irn reibrndrri Brusangan fulirni zwri 
locker iibrrrinandrrgrspanntr Rotansrile, und 
die 'Priigrr haben Miihr, ihrr Fasten auf das 
anderr lifer zu balancirrrn. Am Nachrnittag 
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(•rrcichcMi wir das Blanji; 'rimhanj^ (iadja uiul die 
StralJc Bircun - I'akcn^on. Nun niijssm wir 
auf fine 'rransportgtdcgtMilioit wartcn, 

um nach duin Blang Rakal zurlirkkc^hrcaj zu 
konncn; si(' erschcint Icidi-r (^rst iiaclits uin zchn 
('hr in Korin eincs ('hiiu'srnlastwagrns. In dcr 
/.wisclKuizoit sotzon wir uns auf die Wridc, 
kaufen von oincr Marktfrau fiir zwanzig ('mil 
fin grofk'S Biindcl Ikinancn und vorzidircMi diesv 
gfiiifinstcn allvr Kriifhti- Indiiais niit grofiem 
Ap(5ftit. Wir lassfti das Kadcbtf nochmals an 
tins vorljeiziflu'n und (x'daui'in, difs<‘s roman- 
tisch wildf (jajoland bald niit d<‘r bftrifhsanu'n 
iind briitendhf ilk'll Tieffbem' vt'rlauschfn zu 
nuissen. Sjiat am Abend ladt uns cin (iajo I'iii, 
In Sfiiiem naheii Kautladen und Kafb'i'haus 
IM.itz zu ru'limen. I )i(' W iinde des Inftigen Palno 


blattbaiU'S sind mil /fitungspapie r austapezeirt, 
und das glciche Material breitet der freundlirhc 
Wirt auf Ikinkcn und I'ischen aus. 

15. Juli. Bohmkk und ich lialx-n fine Mcta- 
niorpliDSf durchgfinacht uinl e rs('h('infn, statt 
iin zerknitterten Khakiheind, wiedi'i' im bleiulend 
Wfil.k-n steifi'ii Anzug, dcr Kniforni der llerren- 
rassf, die Distanz scliafft und ihren I riiger mit 
y’orrcclitfn ausstattet. Wir habi'ii jedix'h die 
(»aj() als zuverlassigi' und liibensw iirdige Ki'rle 
ki'iinengi'lerut und spielen unsere wiirdev'olle 
RdIIi- sehlerht; wie wir auf eineni Abstc'clx'r nach 
lakcngon Ix'i riinliang (iadja vorlxifahren, 
komint cs zwischeii iinscrn Bekaimtcii des 
Kaffcchaiiscs und uns zu eiiKT herzlichen Be- 
griil.hing. 


RUJVIPMUFS, TllK HLIND SKKH OF AMFOIW 

by M. ,). SiHKS, Ph.D.* 
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lake many others \\ ho ha\ c achieved eminence 
in (he study of nature in the Netherlands Ikisl 
Indies, the “lilind seer of Amboina” w.is of 
(derman liirth, but “at heart and in speech 
Dutch.” I^outid by affection to the island where 
destiny had placed him, for almost tift\ \ears he 
erulured great troiildeand found great h.ippiness 
in his work. 

For a long time it was uncertain in what city 
and on what da>' he was born. Without doubt 
these data will always remain vague, although 
they have become much clearer than they were 
twenty years ago. Most arguments lav'or the 
little city of Hanau on the Main as his birthplace; 
in any case he lived there in his early youth and 
attended the gymnasium. Or was it perhaps 
Munzenberg in the Welterau? And when w'as 
his birthday? In a letter to the ('ouncillor- 
Ordinary, ls.\.\c DK Sr. Martin an important 
record he himself all Init gives the date of his 
liirth: “Amlioina, C'astle Victoria. May 15th, 
1691, being the close of my 6drd year.” Thus 
Rumphius must have been born shortly after 
May 1 5th, 1628. And from the poem composed 
on July 7th, 1696, by the late governor of Am- 
boina, Nicolaas ScHLAui'N, for Rumphius at 
the age of 68, it appears that he must have been 
born before the 7th of July, 1628. Therefore, in 
all [irobability, the great naturalist began' his 
life in the latter part of May or in the month of 
June. 

There are many liiographies of Rumphius; 
I here are almost as many opinions about the year 

* Based on ( hantcr II {(I. U. Ki-mi’IIH's) from (lx- aii- 
ilinr's “Indiscti Natuiirondfrzofk" (Di.s.s. .Amstenlam, 
I'H.S). (Irutoful ackiiowlod).;meiu i.s made of (lie help ren- 
dered by Dr. li, D. Mi:kku.i., of Harvard t iniver.sity, in 
makiiiK tlic above account ready for publication. 

' ty. ti. I*. RotU'i-AKR & W. (!. Muli.kr, 1902: Eerste 
proeve van eon RuMi'nitiS-BiblioKraphie. (Kcmimiius- 
Dedenkboek. published by tlie Colonial Mu.seuin. Haarlem. 

I '' Juno 1902, p. 165 -220). p. 206. note 2. 


of his birth as there are stories of his life. The 
dates commoidy gi\en are 1626 and 1627, in 
occasional works it is even 1637 or 1676, 

In a nicel\ written liiography of the ‘‘Indian 
Blinius” in the Java- Bode bv B Ai’At.tA'o,- we 
find the lollowing lament: “(lolden cups were 
poured for admirals, with golden chains were the 
returning governors bound, but for someone who 
had written a standard work and thereupon had 
labored for more than the half his life, it was 
surticient lo expl.iin ( leverh one of his creations 
to the dealer.” 

And what is the pre.sent attitude in (his respect? 
How man\ are there in our land who can name 
the naval battles of Missinger Michiki, from 
memory and relate precisel\' when the different 
English wars took place, yet who have never 
heard of such a man as Rumphii s, or at most 
know only his name, situe one of the ships of 
(he ” Koninklijke Bakctvaart-.Maatschappij ” is 
named after him? .Ami this, notwithstanding 
(he existence of a s[)!endid work, jniblishcd in 
1902 by the Colonial Museum at Haarlem on the 
occasion of the 200th annivcrsar\- of his death, 
which sureh’ is to be found in all I he great lil)r;ir- 
ies of our country! 

All over (he world this monumental volume 
offers opiKirl unity to anyone desirous of learning 
something more alxmt this greatest of our seven- 
teenth-century oriental naturalists. One ol the 
reviewers of the lx)ok states, “more effectiveK' 
t halt any stat ue ever cast in bronze, this memorial 
is dedicated to the task of pointing out the great 
significance of Rumphius’ little-praised work 
both for (he present generation and for posterity.” 
.Moreover, in 1871, Luupr gave us a beautifully 
documented biography in which he brought to- 
gether everything which was found alx)Ut Rum- 


- (“ I‘.M>.\(.i:N() ") 1 896: Dc Ituiiscbo I'lituiis. I -VI. (Java- 
Bode, February 18U6, Nos. dO, .1.1, .t6, ,58, 41. .uid 44), 
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IMIIUS in the an hivcs of the former Mast Indies 
('ompany. 

Gkorgh Evfruaki) Ri mi’K spent his \outh in 
Ilanau, where his father, Ai't.usi Rumi’F, held 
the important |)osition ot arrhiteei. Hut that 
life did not api)eal to t he restless yoim^ J ki.ki af :n. 
Heing adventurous, he wished to see more oi the 
world than little flanau. With that aim and at 
the recjuest of his prince ami master, Count 

Ll OWiei VON SoLMS-t iKiOFKNSTKIN-liKAt'Nn-LS, 
he enlisted in the Venetian army. 

It appeared very quickly, however, that the 
representations of the C'ount were not full)' 
trustworthy, anrl that he had l)een brought into 
service with the Netherlands West Indies Coiu- 
pany. The i)lan was that the soldiers, recruited 
in the Netherlands Ity Count Solms, should be 
conveyed b\' ship (as opportunit\' arose) to 
Venice, after which the shij) would change its 
course and take them to Brazil. Hut thanks to 
an attack by the Portuguese, the “.Swarte Raef,” 
the ship on wliich RcMi’iiius and his companions 
in misfortune had embarked at Texcl, was 
brought to Portugal. There the men were re- 
tained for Portuguese military service. 

This j)eriod marked the turning |M)int in 
Rt Mi’iin s’ life. In Portugal his urge to adven- 
ture w.is une.\i)ectedl\' diverted into another 
channel. Here he heard so many tales ol all the 
remarkable things which the Mast produced, of 
the wonderfulh luxuriant plant growth, of a 
strange lantastic animal world, that his desire 
to travel was strongK increaseil, but at the same 
time ennobU'rl. .\t this time he ap|)ears to have 
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taken up a j)lan to inqinne Ins studies. Years 
later in one of his letters to the governor ol 
.Vndtoina. July 18th, 1660, he wrote, “This lieing 
the chief aim, because 1 ha\’(‘ given m>self to 
the Indies.” 

About 1648 or 1649, after leaving Portugal, 
he, returned to Hanaii lor a short time. At the 
end of 1652 he enlisted as midshipman in the 
lAist Indies Compaiu'; from that time on, he 
was among its most lo)al and conscientious 
servants. 

The dav after Christmas, 1652, he departed 
with the yacht ‘CMuyden” from Texel atid 
arrived safeh' at Batavia, Java’s chief city, in 
June 1654. Still in the same year, apparent b 
November 8th, he went frtun there to the place 
of his futur(‘ resideme, the island of Amboina. 
.Military service did not satisfy him. He was 
“a master of many .sciences,” and very soon he 
was promoted to ensign; nevertheless, at the 
same time imiuiries were made concerning his 
ca[)abilities for construction work. 'I'lie result 
was that Jacou I Icstaf rdt, governor of Amlioina 
at that time, transferred him to civilian service, 
and in 1657 named him as umlermerchanl (ranks 
in the ICast Indies ('omi^any were assistant, 
umlermerchanl, merchant, and chief merchant). 
In 1660 Hostakrdt asked that Rum cut us be 
ajipointed merchant. This reciuest was granted 
in an oflicial letter, Fel>ruary 17th, 1662, liy the 
governor-general, and Rumphius was assigned 
a salary of 60 guilders a month. 

Al.)out this time RtiMPiiius began to make a 
systematic studv of the flora and fauna ol Am- 
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l)()ina. On ( he iOt h ot Aiigiisi I ()6i, he seiK '’lo 
I he N()t)le. Honored. \'enctal)Ie, W ise. I’rovident . 
Hij^hly Inlornied Masters, the Noble (.'hiel Di- 
rectors ol the Kast Indies C’oin])an\- residing at 
Amsterdam," "a simill retiiiest," “a ))olite re 
(lucst," “as, N’oiir I'Acellencit's, [he] is in ^reat 
need of help." 

The importance of this letter is cerlainh 
siittii'ient just iliciit ion lor (plot in, some parts oi 
it here. It i^resents a kind of program of work 
that Ri Mi’iiios had planned lor himself and that 
he now communicated to t he 1 )irectors. ('harac 
teristic of his modeste are some e\('er|)ts from 
this remarkal)le letter: “It is thus, then, that 1 
haN'e lieyMin a work which anticipates as its ^oal 
descript ions of such plants, vegetation, animals, 
etc. .as I ha^'e sr'en, and niav \et S(‘(‘, during my 
n'sidenc'e in the Indies. These descriptions are 
to be written in b.atin. In this work will be 
treated entities which I have selected, correct 1\ 
named from the old (Ireek, Aral)ic, and Latin 
authors, as well as from more recent ones, with 
their similarities .and dilTcrences. and ligures 
suitably dr.awn according lo life (in as far as I 
‘till able); everywhere is to be included the charac- 
ters and strength, not onl\’ those culled Irom 
former descriptions, Iml especialb those worked 
out most diligently through mv own experience. 
In fact, part of these have been examined and 
brought together, with various other researches 
concerning the physical and mathematical sci- 
f'tH'es. Lverything is directed lo this single pur- 
pose, then, that it ma>' be accomidished with 
greater care than has been done previouslv.” 


In .iddition. he h.ul “ need for all sorts of standard 
books to serve as ;i compass and a support of 
memory in this Indic's’ wilderness." 

.And he continued, “Let it be (onsich'red then. 
Venerable M.asters, that my undertaking is a 
work which at this time appears trilling .and con- 
cerns m\ pc'rson.d interest most of all; neverthe- 
less, rcMnember the old .saving that might >■ things 
Irom srn.all beginnings grow; also these, mv 
lucubrations, should be* aide to bring service and 
pleasure to .s(»me generous spirit or other, ves, 
even to inanv Luropeans, |)arl icularly to those 
living in these eastern hands under the illustrious 
government of A'oiir Kxcellemaes. These ni.av 
now or later derive some ])roht and .serv act' from 
mv- writings, especialb' in the matter of preserv- 
ing their health. The latter .as.set , we in tlu' In- 
dies, up to the present time, have relimiuished 
in large measure owing to our ignorance of the 
remedy which frecpientb lies at our feel." 

Then Ri Mfim s “ va-rv t'.arne.sily and respect- 
lulb ” re(|uested the Directors that the books 
and instruments purchased through his friends, 
among whom was Ds. Ki i.K iis in /Vmsterdam, 
be sent out to him in good condition and not 
"similar to those which (he) had alre.adv' found 
damaged," “out of susj)icion, as often mercantile 
article's, part icailarly, were' brought over spoiled 
and vvronglv delivered ^with such trifling I have 
never wished to belittle invself)." The Honor- 
able Directors listened to Rumi’ 1 I 1 u,s’ "small 
recpiest " and lo the rec^ommendat ion which J().\N 
M.McrstiYKi.K, governor-gener.'d. gave lo RuM- 
I’Uirs’ writings. 'Fhev took the liooks under their 
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protection, with the pro\'ision that, beforehand, 
the [xickaj^es should be examined in the store- 
house. Nevertheless, one can never be sure that 
there was no contraband in the |)ackages for 
Rumphius! 

Thus se\eral years passed, spent by RrMPiiii's 
in the ser\ice of the Conipain , devoting his free 
time to studying and writinj^ about the Amboina 
flora and tauna, its [iroductsand its historw At 
first the ('omjjain was blind to this work, but 
later, principall\ on account of the influence of 
Mai'.tsi ykI'.r, lent it the patronage of itsauthor- 
it\ . 'To kt'Mt’Uirs w.is ^iven the promise that 
he should ne\er be tlisplaced, and that he should 
ha^■e “as niiu h leisure as desired whenever pos- 
sible without lU'iL^lect iiij^ his service for the Com 
lltuiy,’’ frir before e\ er\ t hinji (ds(‘ RtMi'iiit s 
was the servant of the Companv . 

Nevertheless, RfMi’Hit's no longer belonged 
whole-heartedh to Amboina. He wished eaj;erl\ 
to lie free, to give himself (‘UtireK to “his i tirious 
studies." .\lwa\s the position of merchant .and 
chief of Hitoe was a mask, a necessarv evil 
necessarv' since he now must gain a livelihood 
lor himselt and lamilv . it was his wish that soi.ni 
he might be treed from all administrative and 
official perplexities in order that he might com- 
plete his writings and. for future maintenaine, 
lie able to move to Batavia. Actuallv it seemed 
that he might reach his goal. In the beginning 
of 1669 lornial consent came from Batavia. He 
obtained leave ol absence, with iiermission to 
lav' aside his present duties and to proceed there. 
Because of various circumstances among 
others, the lack of a reliable shij) to transjiort 
himself and his familv', and the correspondence 
which took plac'e between him and the governor 
of Amixjina with regard to this he delaved 
his dejiarture again and again. Finallv, fate 
intervening, the rejK'ated deferment of his plans 
resulted in his renouncing them (mtirelv. 

It now a[)peared as though the happiness and 
lirosperitv' which had attended Ri mpiirs up to 
the present time as true comrades, deserted him 
and left him to the caprice of destinv-. Ivarlv- in 
1670 the natur.'dist, who .achieved his life’s happi- 
ness from the observ.ation of nature, was stricken 
l)y a calamity greater and more deeply tragic for 
him than for any other jierson. Through too 
long exertion in the trojiic.il climate RlMl’iiics 
had demanded too much of his eves. He became 
blind. (Juite terse indeed, as LEfFi’. oliservcs 
in his biographv' of our scholar, was the message 
in which the governor of Amlioina, Jacou (aii’s, 
communicated this very sad event to the High 
(iovernment at B.atavia: “The merchant Ricvi- 
I’liics has now been blind some weeks." 

('onld there l)e for so eager and vigorous a man 
as Ri't’Mnius a more serious disapi)ointmenl or 
a more conceivable misfortune than the loss of 
his eyesight, a loss compelling him, <lesirous of 
seeing cvervthing himself and not wishing to 
trust to the sight of others, to do his work in the 
future “with borrowed eyes and hands?” And 
d(xxs not this man merit our full svmpathy and 

regard, who, notwithstanding the verv tragic lot 

♦ 

> P. A. Lkvpk. 1871: (JiiORtaus KvcRARncs Kcmi’iucs, 
Ambonsrh na( uiirkundiRC dor zevonliende ceuw. (Ver- 
handcliriKcn Kon. Akad. v. \V't*ti*nsch. Anistt*rdatn, XII, 
(Chapter .1, 1871, p. 1 -6.1). p.l4. 

Cf. also J. K. Ilra.RKS, l'>02: KcMnnus’ levensloop naar 
dc iiudcdciliiiRcn van P. A. Lina-K. (Ri;,Mi‘nn;s-(icdcnk- 
hock, 1602, p. 1-16). 


that had become his part, continued with iron 
will the work to which he had |)ledged his life? 

(iov'crnor Cnrs, however, considered our 
scholar no longer the man to hold so important 
a i>ost as “Chief of Hitoe." Cn the 20th of May, 
1670. he informed Rimimih s that he vvouUl lie re- 
lieved of his duties, .and invited him with his fam- 
ilv to go to Castle V ictoria to await there the fur- 
ther decision of (iovernor-f ieneral M aktspykkk 
comerning his future. The outcome for Ri vt- 
t’liirs was much more* favorable th.an he apji.ar- 
entlv had ho|)ed after his somewhat rude recep- 
tion liv ('oi’s. M.vicrsPYKi' K believed that 
Ciovernor Coi’S had been a little hard on the 
unfortunate man. and that the interests of the 
Companv were compatible with other measures. 

riie .at r.an genual t s m.ade bv M Ai; I'si'YKiai are 
indi( alive of his sv nipathv for the fate of Ri vi- 
fitn s. “.At the reipiest of the nuTchant Rt m- 
iMiifs. . . it is resolved and decided in the first 
place that his wages shall continue until further 
order, since it still appe.ars that lu* is not without 
ho|H: of rc'coverv. Berha|js also his return in 
|)erson to Hitoe still m.iv po.ssiblv be considered, 
.dl the more beiwuse oi his long tenure, .able and 
irreiiroachable serviie. However, except for the 
wages, everv thing else must lie for the benefit of 
the ('omp.anv , .as is the i aistom here with peojile 
who are not in the service. But. lU’vaTt hclcss, 
it is understooil. as far as he personallv is con- 
cerned. that he is to appear in the couiuals of 
the governors and justices as in other meetings 
of the ('ompaiiv. INirthermore, he shall now 
have the facilities for aiipearing everywhere in 
his old seat <ind rank, without sunering ,auv- loss 
in this respect." Does not this reveal .Map.t- 
si'YKi'k’s effort to prevent the lilind man from 
feeling his loss? .And does not this show his firm 
belief that Ri vn iin’s' keen understanding and 
clear insight in import, ant m.attc'rs had suffered 
no damage through the loss of his eyesight? 
And the ('ompany could well itse similar “long, 
able and irreiiro.achable services" from her em- 
plovees. 

Rt vti’liM S therefore remained in Amboina, 
heartened by the interest of the (aam[iany and 
apjilving himself at once to his beloved studies, 
lie gave the governmetU ableadvic'e, both written 
and verbal, on fortific'ation works, agricultural 
grants, etc. Meanwhile the activities recpiired 
cjf him were not too jiressing, and allowed him 
sufficient time to ac complish his work. 

But even after his becoming lilind, fate did 
not cease torturing him. l-'our vears later, Feb- 
ruarv' I7th, 1674, Rcmphips’ wife and voungest 
daughter were victims of a violent earthcpiake 
which devastated Amboina. “Bitiful it was 
indeed to see this man sitting by his dead, and 
to hear his repeated lamentations encompassing 
both this new' casualty and his own blindness." 

Vet the weight of suc'h a serious disaster was 
not sufficient to break so zealous a spirit as Rti.vi- 
enips. He foundconsolat ion in his work. True, 
his melancholy dejection {persist ed several years, 
and at times it seemed as though he had lust all 
desire for work. (Gradually, however, he re- 
covered from this blcnv with a resilience compell- 
ing admiration. 

It was as if fate now was satisfied with the^ 
sacrifices demanded of RtiMi’iiit's. Further trials 
were before him, although as far as his personal 
life was concerned, he was spared. His scientific 
work, more than once, laid burdens on his shoul- 
ders which for another would have seemed tejo 
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heavy. For thirty >'ears Riiviriin's assisted the 
C()nii)any in all possible ways, h'or example, up 
to June 8th, 1700, he remained chairman of the 
“Collcgie des kle>’nen (ieri^ts- en lluwelycks- 
/.aecken,” on which day, after repeated entreaties, 
he was relieved of this duty, as he “was indis- 
[)osed on account of his increasifui; a^e and could 
not attend this assembly regularly.” The (k.mi- 
pany did not willingly release so fail hi ul a servant . 
The fact that ki Mi’iiics himself insisted on a 
decrease in his activities indicates how niui h his 
strength had failed at that time. He for whom 
no task was too difficult, felt he I'ould no longer 
render what his jiosition in the ('omiiain re- 
(|uired. It was his wish to tr\ to finish his scien- 
tific work before tlu* end CiUiie. and this privilege 
was granted him. 

He died the l.Sth of June, 1702. 

Such was the life of the (’ompaiu -emplo\ ee. 
Ci. F. Rt’MI’FIlUS. 

h'or him, his official position was a pretext; at 
heart he was a servant ol science. Although he 
was one of the most conscientious and deserxing 
among the employees, and alwaxs performed the 
tasks assigned to him with the greatest care, his 
ofhc(^ was not the place where he could use his 
talents most fruit fulh . He felt at home onl\- 
with nature and in its stud\. His aiiproach to 
science was extraordinarily versatile. lAerx- 
thing which nature offered held an at tract i(»n for 
him. The historx' of the land whither destiny 
had borne him and its geographic conditions in- 
terested him. His beautiful Amhrinscfir Ijiud- 
/h'.sc/irf/i’b/gand .1 niboiii.sclic Historic are elo(|uenl 
witnesses of this. 

In the world of natural .science Kcmimih s has 
written three great works: an Amboiusch Kruid- 
hock, an Amhoinsche Rariteilkarnrr and an Am- 
boiusch Dierbofk. He looked upon the Kruidbock, 
the “Herbarium Amboinense,” as his chiel work. 
Kvidence for this is found in thi' following quota- 
tion: “Among the writings ol the aforementioned 
men'hant Ru.Mi’tiii’S are still some others of 
le.sser importance; conseiinent ly, Right Honor- 
able (kMitlemen, he dares not recommend them 
very much. There are the Amhoinsche Raritcit- 
kamer consisting of three books, and still three 
other books of Land-, Lugt- en Zeegedierten ol 
these islands . . (from a letter of the ('.oxernor 
<il AnilMiina to the High (.oxernment <lated Mav 
20 th, 1697). 

riie Kruidbork xxas the first work which he 
undertook after his arrixal in Amlioina. I’re- 
ci.sely at what time he began this xvork is not 
known; at any rate, in 1668, he had already been 
occupied with it for some time. He himself col- 
lected the data, wrote the Latin descriptions of 
the plants xvith the brilliant accuracx of an in- 
genious amateur, and drexv as many plates as 
possible, modestly including them. Alas, these 
original drawings wTre all destroyed; not a single 
one has been preserved to this day. 

After becoming Idind in the spring of 1670, he 
was constrained to give up this particular part 
of the work. Now, he was obliged to trust the 
proficiency of others in drawing. Other hands 
nmst put into writing what RuMintirs knew 
al)out the plants illustrated and xvhat he still 
leartied from them; l)Ut his spirit continued to 
animate the work. He investigated the impor- 
tance of insignificant facts, truths, and folklore. 

Soon after his blindness there followed, in 
1674, the dire misfortune that befell his xvife and 
youngest daughter. Thex' xvere annum the nu- 


merous xictims claimed by the great eartluiuake 
ol February I7th. ( Ireat was the dei)res.sing 
elTect of this mournful dis.ister upon our scholar, 
d'he man who had adapted himself with admini 
ble cheerlulncss to the loss of his exesight w.is by 
this trial for the time being intellect u.tllx- st unned. 
His otheial xvork xv.is [jerlornied failhlullx', but 
he lacked desire for his l)elox'ed studies. Pres- 
ent 1\- we see the working powaT of the S|)iril 
sloxvlx coiKpiering in tlu' struggle for immedi.ite 
exist ctice, <md exentuallx, the m.in of science 
pcrpetuallx longing and yearning for the utmost 
mental achiexenient axvoke out of a stupefx ing 
sleep. 

In 1679 and 1680 respet t ix elx , the High (iox 
crnmenl gr.mted RiMenns a “clerk" and a 
“ |)n)X isional assistant," D.xnim. C'ki t., to help 
him, with his work. Meanwhile in 1685, a certain 
jit. Hoc.i itooxi drew plates for him. Ri xii’illt's’ 
son, PAt i.fs .\t (.rsirs, also a.ssistcd his father, 
at le.isl from 1686 xvhen he, likewise an emplox ee 
ol the Companx, was transferred ,is assist .ant 
from Hataxi.a to .Amboin.i. 

Thus w.is brought together bx Rt’Xii’iiirs, 
with the heli» of others, a wealth of obserx-ations 
concerning the xvoiidcrs of the Amboina flora and 
some individual s|)ecies from other parts of our 
Indies so ri( h in luMiriant vegetation. The 
governor, I)|K( K Di: H,\i;s, was able to write thus 
of it , “ Noxv the same was as good as finished, and 
in it were 1 720 chapters included in twelx e books, 
of which entire work the half of the necessarx 
figures were drawn bx himself and others.” 

Then the m.in alreadx so tried in his jicrsonal 
life met with still more aniiction. this time in his 
s<ientih( work. In a disastrous fire, which on 
the 11th of Januarx destroyed the entire Nether- 
lands section of the toxvn oi .Amlioina, RtMiMiitys’ 
books, ('ollec't ions, .and manuscripts as xvell were 
in a l.irge measure destroxed. “The princii)al 
xvork xxas liareix saved," but .all illustrations and 
hence all draxvings m.ade by Kt xii'UH's himself 
before 1670 xvere the prey of this thoroughly 
(lest met ix’e fire. 

.Again the ixiwerful personality of RcxiiMiitts 
rose above this misfortune. At his request the 
governor informed the ollici.als ol the High Hov- 
ernment that “since Your Kxccllencies are of the 
o|)inion that this xvork should be brought to com- 
pletion, there xvill be sent to serve next year a 
dr.aiight small, xvho, with Ri xiiani s’ son .Ata.us- 
Ti:s, should be able to repair the damage in about 
another xear and a half or txvo xears. .Also, it 
was decided that the aforementioned work with- 
out illustrations xvould be of little value and 
receive scant consideration. .Meanwhile, only 
the principal losses should be made u[)." When 
the government otficials answered this — the 
liberal thinking Cami’HI YS was then governor- 
general they showed again their warm interest 
in RrMiMiii's’ scientific xvork by sending him a 
draughtsman, a caliin boy, Philji’s van Fyck, 
who might (pmlify ‘ himself in drawing under the 
guidani'e of P.xuLUS ArocsTi's Ri’Mi’Hirs. 

Because they all worked together, the damage 
was (juickly repaired. In the latter part of 1690 
the first six Ixioks xvere read> to be sent to Ba- 
tavia, where they were to be re-directed to the 
homeland. Thus in the middle of 1692 we find 

'ey. concerniiiK tlic manuscripts of the Kruuthock and 
what happened to them: J. P. Lotsy, 1902: Over de in de 
Nederland aanwe/ine botanischc tiandsdiriften van Rum- 
l■ll^.'S. (RoMriilcs-tiedenkhock. 1902, p. 46 58), 
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this manuscript on hoard the ship “Waterland” 
houtid for the Netherlands; yet it was destined 
never to reach there. On the 12lh of September, 
the “ Waterland," the admiral’s ship of the home- 
hound fleet commanded hy Wii.li-m Kkmi* “with 
crew and all very lamentahh was sunk’’ hy the 
French and “not more than a dozen men were 
saved.” 

1 1 UHL in his heautifulh’ elaborated study, 
Vita G. E. Rumphii " writes, “ But neither I he sun 
which hlitided the writer with its rays, nor the 
fire that consumed his writiiiits, tior the water 
that buried the manuscript beneath its waves, 
could dei)rive the world of this precious piece of 
work.” And iiuleed it was as if the careful patron 
of our scholar, the old Go\ernor-( ieneral C ami’- 
HtiYs, had foreseen the possibility of such a fate. 
We are indebted to him lor his i)re('aution in 
copying these books betore entrusting them to 
the hazards of a distant journey. Whatever 
motives may have prompted Camphlys to make 
this transcription - e\en if we take into account 
that his “ i)redilection for cop> ing the writings of 
others was somewhat susi)i('ious” ® we must 
not forget that, through his action, an irretriev- 
able loss was prevented. Now, with (^wiput Ys’ 
permission, it was possible to have the copy 
transcribed again and to send the first one to 
Kurope. 

Thus it came to pass that on the 8th of Feb- 
ruary, 1690, the manuscript-co|)y was sent wath 
the ship ”Sir Janslandt.” It also carried books 
seven, eight, and nine which, meanwhile, had 
been sent by Rumi iiiils trom And)oina to Ba- 
tavia, and in turn transcribeil. These were 
followed prompt 1\ l.)y the last three l>ooks whi('h 
al.so w^ere first painstakingly copied at Batavia. 
The custody of these duplicate coi>ies at Batavia 
was assumed by Ca.mpiilys until his death, July 
18, 1695, when the responsibility was taken over 
by IsA/U: DH .St. Martin, and alter his death on 
April 14, 1696, by CoRNi'.t.is (diASTHt.VN. Fi- 
nally, .Seideiuber 24, 1701, an “Auctuarium” was 
sent to Batavi.'i with the retpiest to have it copied 
in every particular, since “ol all figures placed 
therein, very tew or no originals or sketches of 
them were left here (in And)oina).” 

With the despatch of the last three parts, the 
two helpers of Ki mpiiils, the provisional assis- 
tant, JouAN PiriLiP .SiPMAN, and the draughts- 
man, Philip van Fy( k, departed for Kurope. 
Before leaving, van Kyck had taught a soldier, 
Pif-thk UK RuYTt'.K, to draw, so that this man 
could substitute for him after his depart tire in 
Seiiternber 1696. 

The Directors in Amsterdam admired the work 
of Rumphius great 1>'. They found it of “i)artic- 
ular interest and it surely contained therein v.iri- 
ous u.seful and noteworthy matters ” According 
to the opinion of the Noble .Seventeen it is “truly 
a work that we find to have been brought to- 
gether and arranged with much skill, study, and 
application; it has, among other important 
things, .several items which are not only matters 
of siieculation and curiosity, but which also have 
a specific utility and cast light on diverse subjects, 
particularly in regard to the sifices of the Mcdiic- 
cas, the culture and shipping of these, etc. . . 
The Directors did not wish such a “ |iraisew'orth\' 
work” “to be unrewarded.” Therefore they 


» A. G. K. Th. llENSt HEL, 1833: Vata (i. K. Rumphii, 
Plinii In.lici . . . Vratislaviae (Brcslaul 1833, p. 42. 

• Rouefaek and Mui.i.ek. 1902, p. 185, note 6. 


‘‘thought it fitting to remunerate the aforemen- 
tioned Rt!MPiiius by promoting his son, P. A. 
Rumphius, undermerchant and chief of Kariqtie, 
to the jKisition of merc'hant with a salary of 
fl.6() per month.” 

However beautiful the Noble .Seventeen found 
this work, the\- still did not think it exactly suit- 
.ible for publication. A retpiesi from some ad- 
mirers and printers was declined on Fel)ruary 
19th, 1700, with these words, “ After deliberat ion 
it is understood that the iiublicat ion of the afore- 
.said liooks is not desirable.” 'Pwo years later, 
.Se|)tember 15. 1702, the Nobles ('hanged their 
minds and “.([(proved the Kniidbock of (he elder 
merchant G. K. Rumphius, in (he >ears . . . sent 
hither, and the\' tried to influence .some triends to 
arrange for the publication of this either .is a 
wdiole or in {(.irt, nevertheless ever\'tliing w.is to 
be without expense to the Company.” At that 
time no friend offered this assistance. 

Years passed before the “Herbarium .^mboi- 
nense” w.as mentioned again in the resolutions 
of the Noble .Seventeen. About 1730 the Amster- 
dam Professor Johannhs Burmannus resolved 
to have the Kruidbock puldished. He received 
permission “for these same books to be published 
then without ex[)ense to the Comiiany, and fur- 
ther, without bringing in an\ passages which 
might be damaging to the Company.” Likewise, 
in his biograph\ of Ri mphius. Professor Hart- 
in*; had written.'^ “ICverything which concerned 
the jxditical and commercial import aiu'e of the 
C'olonies and the advantages therefrom were im- 
pounded for the motherland, and the employees 
of the C'omjKinv would be charged with treason 
if they should make ain thing known to the w'orld 
without itsex|)ress permission.” 

Originally Rumphius had written his work in 
Latin (c/. his letter to the Honorable Directors 
dated August 20, 1663, a work . . . written in 
Latin) but later translated it into the Netherlands 
language. Bt k.man thought it useful to translate 
it again into Latin and to [publish both texts to- 
gether. rhus aj)peared //*'/ Amboinschc Kniid- 
bock. It contains descriptions of the best known 
trees, shrulis, herbs, land .and water [ilants which 
are found in Amboina and t he surrounding islarnls. 
It tells something of their habit, their names 
in \arious languages, their cultivation and use; 
likewise it includes some insects and animals, 
mostly ac('ompani(al b\ their a])pertaining fig- 
ures, all gathered together with great pains and 
diligence over a [(eriod of years and descrilied in 
twelve books liy Ghoig.ius Kvhkhardus Rum- 
phii s . . .” 

It was published in six lolio [(.arts between 1741 
and 1750.* ’I'h*' “Auctuarium” a[([(eared as the 
seventh [(.art in 1755, likewise through Burman’s 
care.® 

( 1*. IIariinc, 1885: Geori.I': ICva ioiarp Rcmimiius 
geschetst door. . . . (Altjiiiu dta- Nat uur, 1885, p, 1-15). p. 11. 

« Publishers of thi.s work: at Ainstenlam, FranC((IS 
(aiANi.uio.v cn IIermanus I Iytw icri. ; in The HaRiie, 
PiEiEK (aJs^E, Jan Neai;eme, .Vpriaa.n Moetjens eii 
Antony va.n Doi.e; for parts I IV' besides in Atnslerdam, 
Jan Cahjeee and in lUrechl, .Steven Ni;aui..m1':. In 1750 
the name of Meinark 1 Jytwere of Amsterdam appeared on 
the title pafte. He had pnreha.sed the rinlits of jmldication. 

» The Auctuarium was i)ublished liy Mi'.enarp Uytwerk 
and the "Wed. .S. ScuoUTKN en Zoon." Further biblio- 
urapliic iiarticulars about tliis publication are to be found 
in the previously mentioned "JCerste proeve van een RiiM- 
Pinus-BiblioKraphie" by (7. P. Rot eeaer and VV. Mui-- 
i,ER (RuMraiius-Gcdenkbock, 1902, [). 105-220), a work so 
beautiful in dcsiRti and effect and .so full of interestiiiR 
informati.Tn that the title "ICerste jiroeve" is most modest . 
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A.I time when Ri mphu’s elaliorafcd his 
“ 1 U'rltariuni Aiu\)olncnse, the systciualir ar- 
rati^enient ot j)lan(s was still in its inlancy. The 
categories out lined In van I<1‘;ki)K were followed 
l)y KiMi'Hii s. A short statement of the titles 
of the twelve books will be sufficient to indicate 
this method ol arrangement, drawn up in a Ia\ish 
\ ariety of forms. 

Hook I. Trefs ciiltivatetl for Ifirir odihle fruits. 

Book II. Arotiiatif trees with eitlier spicy fruits, or harks, 
or richly franranl wood. 

Book 111. Trees [)roducinK resin, sfiowy flowers, or injiirioiis 
latex. 

Book 1\’. Timber t rees. 

Book V'. Other common trees. 

Book \T. Shrubs both cultivated and wild. 

Book \dl. Forest lianas and cieejiinK shrubs. 

Bonk \dll. Herbs used ehiefly for food, medieine. and 
adornment. 

Book IX. \ ines and croepinn lierbs. 

Book X. Oomtnon wild herfts. 

Book XI. (.Hher native herbs. 

Rook XII. Small seatrees [.dcyonariansi .imi stony sea 
weeds [corals], similar to jilants. 

Although such categories lack all scientific 
principle, the\- ha\e a natural charm. “'I'hc 
trees which \ ield resin, have ornamental flowers, 
or give off injurious latex,” ” bosch-touwen ” for 
lianas. Are these not proofs of the unprejudieed 
view with which Rt MiMtics observed nature in 
Amboina? 

In all the chapters RrMi iiii s gives not onlv- de- 
scriptions of the external features of the plants 
discussed (descriptions for the most jiart accurate 
in small details exc’ejit where minute flowers were 
conc'crncd), Init also a nmuber of excellent draw- 
ings perfecllv true to life. F'uri hermore. he tells 
about the itroducts furnished Ity the plants, the 
places where they may be found or cultivated, 
the time of flowering, the mode of cTiltivation, 
their uses Itoth medical and technical, and other 
{)ar( iculars. In addition to the Dutch, Malavan, 
and Latin names, wherever pcjssible, he gives 
native names used in Amboina, Ternate, Ibmda, 
Makassar, Java, sometimes those of Arabia, 
China, Portugal, and Hindustan. “And he ditl 
not have availal ile," says IIcNscnid. in his bi- 
ography,’'' “as did van Rkkdi:, the advice and 
knowledge of scholarly Europeans and Brahmans, 
but had to exhaust life itself and through his own 
experience in this Indies’ wilderness obtain his 
knowledge with great diligence.” lie also com- 
municated everv thing relating to the manners 
and cusitjms of the people; fttr example, what 
sujierstition prevailed thereabout a definite plant, 
constantly separating legend from truth. Then 
he compared his results with information from 
Pi.tMt s, Akistoiki.ks, his immediate predeces- 
sors, Honths, (lARCiA .AH Okta, and others, 
thereljy continually giving proof of being highly 
discerning and brilliantly erudite. 

11 is observations were clear. If he were not 
quite sure of the accuracy of his information, he 
mentioned this cxi)licitly. For example, he sought 
a solution for the then problematical occurrence 
of the “coco de mer” fruit of the Seychelles pahn 
which is sometimes washed ashore in the Indies. 
Hesitantly he explained it. He was fully aware 
of the lack of facts and attached little value to 
his supposition that the fruits mentioned might 
belong to a plant growing under the sea. On the 
other hand, in a number of instances, he had the 
opportunity of pointing out the singular character 
of the tropical flora, the existence of biological 
peculiarities in plant life of which people in north- 
A. (i. Fy. Tn. Hknschkl, 18.T1, p. .SO. 


ern regions had never dreamed. His “ bosch- 
tt)uwen,” the well-known j)itcher plants whose 
cups must not be considered as fruits of the [tlant 
but “only as an excrescence of the leaf”; the 
interesting phenomenon of canliflory still difli('uh 
to explain in our time; that is, the actual develop- 
ment of the fruit on the trunk, as in C'acao, and 
a number of other important biological observa- 
tions are his. This is his desen^tion of the 
remarkable parasitic plant Cassytha: “ Resem- 
bling the feet of the fish ‘Rolypns’; that istosav , 
it has short fingers simulating whitish warts 
with which it sticks fast to the aforementioned 
branches and draws its liv ing from various hosts, 
in the same manner as Viscum, our mistletoe; 
con.sequently, one must consider these little feet 
as roots, which arc so spread over the entire 
shrub that one cannot even conjecture where the 
primary root developed.” 

Rt'Mi'iiH s alsij reached inqxtrtant conclusions 
regarding the distribution of plants. He men- 
tioned the jirobable origin of a nimd)er of Ameri- 
can plants whi<h came to the Netherlands colonies 
pritu'ipallv through trade with the Spaniards and 
Boriugnese. In connection with the dispersal of 
Carica Papaya, for instance, Ri^vnitirs thought 
of the i-ossible co-o])eration of liirds. In truth, 
much has alreadv been said about the matter b\ 
Jan Hi Y(.i;n van LiN.st ii(»ti;n. 

'I'hus, in its own right, t he AmboiHscIi Kruidbock 
is a standard work of lasting value, a i)ermaneni 
soune of information, even for botanists of the 
twentieth centurv'. Oiro Ki ntzk made an effort 
to have the vear 17.^7 considered as the l eginning 
of jjrioritv in nomeiu lat ure, so that Rcmi’HIIs' 
names would also be included, but he vvtts tin- 
success! nl. 'I'he ofliciallv acceptefl date is that 
of l.iNNAi.t s’ Species Plantaruni, 175d. Conse 
(pientlv- the designations in the “ Herbarium .\m- 
l.oinense’’ will aivvav s be exclnde*! from consider 
at ion in (piestions ol nomenclature. Since the 
manner of naming pl.ints at the i)resent time is 
(piite different from that of Rfmi'iiii s, it is not 
alwavs easy to find a definite |)lant in the “Her- 
barium .Amboinense.” Important and helpful 
exi)edients are the “('lavis Herbarii Aniboinen 
sis” of Hkn.sciifiD' ;ind the “ Neuer .Schliissel” 
of Hasskakl.'- h'or St udv ing Ri ah iih s’ Krwid- 
hoik the latter is more vaiual)le, since it contains 
(he results of a botanical tri]) through the Molnc 
(as, carried out (18.5.^ 1860) by Tia'smann, 
director of the Builenzorg ('.arden. On this 
expedition a nuinl)er of plants still unknown at 
the time of I Iicnschfi. were re-discov^red. In 
addition to an ample discussion of all twelve 
books of (he Kruidbock, Hasskari, gives a three- 
fold alphabetical index: one for the Latin names 
of Rcmi lilt’s; one for native names; and one for 
the scientific systematic names which were valid 
in 1866.* 


a A. (i. K. Tm. IM;nsci!kl. 18.1.1. j>. l.iy 202. 

•*J. K. IIasskakl, I8f)6. Neuer .Schlussel zu RijMI'h's. 
Herbarium AitilxjinenHe. (Abliandl. Naturf. Ges. Halle. IV. 
1866, I). 14.1 J 89. 

* The latest comprehensive' work on Rumphius' “ Herba- 
rium Amboinense” is “An Interpretation of Rumphius’s 
Herbarium Amboinense’’ (Bureau of .Science Publication 
no. 9, [). 1 50.S, 2 maps, 1917, Manila), by E. D. Murrii.i.. 
This was in part bast'd on extensive botanical collections 
made by C. B. Robinso.n in Amboina, July IS, 1913 to 
December S, 1913, the date of liis untimely death in Am- 
boina by the hands of natives. Dr. Robinson was sent to 
Amboina from Manila primarily to collect in that classical 
locality material that could be used to interpret the plant 
forms described and illustrated by RtTMPHitts, Kiving special 
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RiMJ'Hirs’ si^iiifirnrK'e as a botanist is dis^ 
tiiKth' nianilesl. With his florist ic descriptions 
he not only laid the loundalion for a knowledi^e 
of the vegetation ot Atnboina and other islands 
of the Indian archi])ela^o, but also l)ronKht to- 
gether a ^reat number ot significant facts which 
he had oltserved .ibout the life of plants. In so 
doing he initialed the biological study of tropical 
floras. 

It is much more diflu ult to estimate the value 
of kt Miim s’ zoological work to its full extent. 
The Amboiiischt' Raritettkamer gi\'es us an insight 
into his methods of work and a brief summarx of 
his many interesting discoveries. .Still it must 
be admitted that the Rarileitkanur was written 
more jiarticularK for nature lovers, who in his 
time were ver\' numerous. 

This is, in no sense, a fair criticism of kcM- 
eitirs as a zoologist. In addition to the RuriUit- 
kamcr, he elaliorated another manusi ript entitled 
“\'an Land , Lugt , endc Zeegedierten deser 
exlauden." It is still not known whellu^r he 
finished this stinb. In 16't7 the governor of 
Amboina wrote to t ne High (Government regard- 
ing both these works, “lie himsell has little 
courage for [lerfecting these owing to the infir- 
mities of old age.” But he willingh labored on 
“for the zest which work gixes. ollterwise In* 
must end his da\ s in melanchoK 

Nothing is known of the A nihoi}is( h Dirrhock: 
the manuscript seems to have vanished. As it 
nexer appeared in print, we are not in any posi- 
tion to exaluate it. Whatever part of it has been 
[lublished, and iierhajis this is more than one 
might surmise, vxas not under Kt xinin s’ name, 
but was adaptefi in the “ \ erhandelingen der 
dieren xan Amboina" 1»> Ds. N’ai.IvNTYN. It has 
now become certain what laa I'K ''and a number 
of others including W AHtii KC," sus|)ei ted that 
\ xi.i:ntv\ use<l kt xii’fiii s’ j lales and m.inu 
script freelx' in his“()uden Nieuxx-Oosl-Indieu " 
published in 172 1 1726. Ai)|'arenilx he did not 
think it necessarx to give cr<‘dii to his “brolher- 
in-laxx and Ijosom-friend." for he mentioned him 
onlx' once. It seems that \ .\i,I';ntyn in his 
“ \’erhandelingen der dieren xan Amboina"*'^' 
“elaliorated " or transcriltcti ki xii’iiii s’ Picrbock 
in sut'h a xxax that Bt kxian, in 1747, gave up the 
I)l;m suggested in 1716 t(tr i)rinting the Dierbork. 
Ilis reason was that “I haxe understoixl" the 
m.inuscript has l)een “ x erx carefullx kept a secret 
for his nearest relatives and posleritx." Thai 
X'.xi.KNTVN made use ot kt xiiiin s’ observations 
is, theretore, ('ertain; but it c annol be determined 
to what extent he did so. Characteristic of 
\ XI,i:n 1 YN’.s “ originalit X ’’ are I he examples xvln< h 
koi Fr xr.K and .\li i.i.kh in their bibliography 
mentioned concerning the birds ol paratlise as 
lovers of Tsjami adaha fruits (kt Mi’Hii s wrote 
aljout this in h\s Kruidhock Bart I, Book I, p. 106, 
and added “W hatexer is seen and learned later 
xvill be gixen in the Amhniusih Picrbock, Bart 2," 
and the “Descriptions of the Serpent icida, or 
Moncus." Be that as it may, it is certain that 
kfxii’nn s, in addition to his Rnritcitkomcr (con- 

altcnlidii td (he nalive names of |»lanls. tlicir tiat>ilats, 
.ihunrlanre, tiiiKs df floworiiiK, and ottu-r data that would 
be (j| iriiiKii tanr e in evalualiiiK Ri Mi’iilus' dcscripi ive data. 

( Tramlutar’.s Xate. } 

i'. A. Lkci-k. 1X71, p. M. .t8. 

< ). W .xiou Id,, 1897. Die Muska(nus.s. Hire (iescliictite, 
Ftdtanik, Kiiltur, Handel und VerwerihunK, sowie ihre 
\ crlal.'^i tiur Ken und Surrerate. ZuRleieh ein HeitraK zur 
K nil urri’seJiii tite der Banda-In.seln. LeipziK, 1897, ji. 320. 
a Olid- en Nieuw-UoHt-Indien, Part III. 
a kori i Aiai en Mci,i,kk. 1902, p. 167. 
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sisting of three books) xvrote three other liooks 
on “Land-, Lugt-, ende Zeege'dierte ’’ intending 
to combine these to form the Picrbock. 

Since we kimxv kt Mi’iiirs' zoological work verx 
inconitdetelx , xve should express no opinion of 
his standing as a zoologist. \’et this judgment , 
according to the data ata'essible at I his l i me, must 
be whollx favorable. 'Bhe manuscript of the 
Anihoinscltc Raritciikarncr has de.scriiitions of all 
kinds of shell-fish (soil and hard); to wit, rare 
crabs, crax fish, and such .sea-animals as uni 
xalxe and bivalve mollusks that lixe in the 
.\nd)oina Sea. In addition, (here are some 
minerals, rock formations, and species of earths 
found in Amboina and some neighboring islands.” 

1'his manuscript xxas prepared with the skilful 
help of Messrs. Sii‘xtA.\and krxii'nii s Jr. in 1600 
ami sent to one of kcMiMiifs’ best friends. Dr 
d’A{(,H'kt, the burgomaster of Delft. After re- 
ceiving this treatise in 1701, i)’Ac(n’i;r ihoughi 
it advi.sal>le to publish it as speedilx as possible, 
as it might lie xery uselul to the numerous ama- 
1 (Mir collectors ol “Schulpen en hoornljes" lix ing 
in our count r\. d'herefore he entrusted the 
edition to the I'are of an .Amsterdam iniblisher. 
Lk.xN(.()Is Halma, who issued it in 1705. ILh.ma 
xerx wisely called in the help ot an expert, Simon 
S( 111 j.\voi:t. In his dedication to Dr. o’Ai i 
ll.xi.M X wrote, “ A'onr W orship, manx m;it(ei> 
w(“re touched upon superficially In the writer, 
and necessarilx reipiire furl her elaboral ion ; simi- 
larlx, some parts were lacking enlirelx xxhiih 
could not liei.nnitted without impairing iht* order 
.md arrangement ot ihesiudx . rime, rese.irch, 
and indust rx wim'c necessarx tor this, and xxc 
shall not corneal from \’our Worship th<it (his 
could not have been managed without the help 
and diligence of Mr. Simon .Sen i j.woi; r, greai 
critic <ind lover of these lieautifnl things, and 
honored friend ol us boih. Me knoxxs his subjei t 
thoroughly .md has added noi only the missing 
illustrations, but has (Miri( hed 1 he xx’ork itself with 
ac( urate obsenwat ions ('oni ribul ing to it much ol 
considerable xalue.” rherefore, in a manner 
cmuparable to that with which Bi rman super 
vised (lie publication of the Kruuibock , I lu‘ Ran 
tcitkamcr was improxed bix St. iii iNVoivi’s care. 
In truth kfMitiirs, lixing iar ilistant from xxest 
ern science, jiossessed almost no books on I lu‘ 
matt(M' treated in his Rarib itkanu r, the fexx' which 
h(* onc(‘ laid owned had been destroyed 1)X- the 
fire of 1687. At't'ordinglx', the manuscript, as it 
caim* Iroiu the Indies, xxas not readx’ tor public.i 
tion. Mere and there it needed to lie retout hed. 
comjiletetl, and amendi'd so that it xvould be more 
in agreement with I he st \ le of western xxtirks. 

rtu' first Ixiok ol (he Ranlcitkamcr, dex’oted to 
the “ Weeke .Schaalx isschen,” tontained a de- 
tailed account of the ( rustaciM fountl in the 
•Moluctas. Among these the des(ri])tion ol the 
imiiorlant Moluccan crab is parlii iilarlx interest 
ing. Kurt herniore, he describi'd and illustrated a 
number of pricklx' skinned animals; sea-un hins, 
-Starfish, basket -stars (medusa-heads), and a tew 
corals. .Most rejiresentat ives of the latter grouje 
hoxvex'er, are mentioned in the txxellth book ot 
his “ll(‘rbarium Amboinense." The first book 
of the Raritciikarncr has 54 pages ,ind 16 plati'S. 

;\s in all of his xvorks, ki'MfiiH S here gives no 
<lrv descri[)t ions of the species oicurring in the 
.Moluccas, but intersperses signifiiant details 
coiK'erning the life of (he animals, their geo- 
graphic distribution, their use bx' native's, and so 
forth. Thus, for instaiue, the facts xvhich he 
lannmunicated on the notexvorthx' oci urreiu'e of 
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I he “Wawo,” Lysidice Oele R. Morsl (Rariteit- 
karncr l^ook 1, Chapter 44, p. 51 54),‘Cire still 
highly iniportaiit for us at the present tittie. 
What Ri MPHitis relates on the hahits of this 
species of worm is such ex('ellent proof of his 
lalenis of keen observation that I shall dwell on 
it here. 

These worms, even riowy two centuries after 
his time, present some problems. RcMcmis 
described these animals as “small worms, hardb 
a foot long, sometimes as thick as sail-yarn, 
nevertheless, mostly as twisted silk, mingled to- 
gether in little cluiiips in whi('h one worm longer 
and thicker than the others is seen; this ma>- be 
taken for t he mother. They are variously colored. 
Most are dark green, yet there is an undertone 
of dirty white or yellow, red, brown, and a little 
[line ... the one taken for the mother is as thick 
as the coarsest sail-twine or sometimes a thin 
()ipe, pale >'ellow or whitish, the little head stick- 
ing out of the water, on w'hich can l)e distin- 
guished two small horns similar to those of snails, 
.01(1 on either side are four distinct little feet like 

I I hose of] ('aterpillars.'' 

In a<ldition to the description of the gross 
lial)it, RuMtttirs presented here a most rernark- 
.d)le ithenomenon e.xhiliited by these worms. 
The\- come onh' at definite times indeed onl\ 
once a \ear. “After sunset the\ float on the 
water near the shore where the\' are torn entireb' 
.ipart, the waves having dashed them against 
great hoiilders rising from the sea. By torch 
light, they are scooped out of the water with out- 
stretched ('an\as or fine sieves.” And the time 
■ It which these animals t'oiiie to the shore is just 
after sunset “onl\ the 2nd, .Ird, and 4th evening 
after the full moon ’’ in I'eliruaiw' or March, some- 
limes for three consecutive evenings, or again, if 
the weather is very hot and dr>, for onl\ one 
evening. 'I'his important e\ent, th(‘ regular 
ajipcaraiua' of these worms some da\s after the 
lull moon, is still an unsoUed problem, exam two 
cent uries after Ri Mi iitfs’ olisersation ol it. We 
know that the catch of Wawo was always an 
occasion for the [leople to celebrate with a least, 
(hat lhe>’ were caugiu IxMween six o'clock in the 
evening and the rising of the moon, and that I hex 
provided*'' for the natives a much-sought-after 
dclicacx'. Through Dr. HoRSi’s researches it is 
evident that the worms themselves are sexuallx 
mature at the time of their appearance and that 
ilie yearly periodicitx is an expres.sion ol this 
growth. Hut wh\- the animal apv>ears preciselx 
a lew da\s after the full moon is unknown to this 
da\-. 

rile second book of the Raritritkamcr fills folio- 
pages 57 166 and treats of the Mollu.sca exclu- 
sivelx, chiefly the sj)ecies belonging to the Gaslro- 
Poda. Ri;m inns' study in this very diflicull 
field shows how an unprejudiced examiner with 
'liscriminating powers of observation may have 
the sagacilx’ to create order out ol apparent 
( haos. With this sense perception Rcmi’HII's 
arranged several genera and families. These 
were .so suitably grouped together that even ncaw 
his lines of definition are commonly accepted, 
lbs nomenclature is frequently very happily 
chosen. 

As a precursor of the liinarx nomenclature of 
I S, he indicated a number of crustaceans 

" K. ttuRSi, 1902: Over do "Wawo" van RcMPinus 

HcMPimiv,-Gcdonkb()ok, 1902, p. 105 108). 

H. Horst, 1902, p. 105. 

Max Wuhek. 1899, Bulletin van do Maatscliai)pij tot 
OovordcrinK van hot Natuurkundin tlndorzook der Noder- 
landsdio Kolonii^n, No. .14, p. 7. 


with two names, always a generic name, and then 
an adjectival one to designate the specific narne^ 

A .striking number of aew species were de- 
scribed In him. Of the .kSP species mentioned 
in the setond book, 157 were still unknown, al- 
though there appeared in the course of the sexen- 
tcenlh centnrx a few special works on con- 
chology.-" 

In addition to his contributions in the field of 
morphology, he showed his scientific propensity 
by his studx of the lixes ol .animals as well as his 
de.script ions ol them. He continuallx informed 
us wh.at sort of animals lixe at the l)ottom of the 
sea, how thex move or how thex fasten them- 
selxes to the bottom, that sometimes “their color 
is ada|)ted to the ground'' that is, thex take 
on the color ol l heir surroundings .and similar 
interesting details. He alwaxs discussed the 
benefits produced b\ these crustaceans for man- 
kind; he mentioned their nutritixe value or 
poisonous |)roperlies, and their geograiihic distri- 
bution oxer the .Molucca Se.as in the broadest 
sen.se. 

Though ScnijNvoin was an expert, there was 
one gr<‘.at objection to his elal>oration of Rcm- 
I’liirs’ original manuscript of the Rarilciikamer. 

I le added what he considered to lie some interest- 
ing forms without alwaxs paxing strict attention 
to whence thex came. AH these species xvcrc not 
b\ an\ means found in the Indi.an Ocean; conse- 
(juenlix’ the impression was given that Ri Mimirs 
had occasionallx described shells ('ollecled else- 
where as though thex had been found in the 
Molui'cas. 

.'\nother book, " Heschrijving en X’erdeeling 
der .'Xmboinsche Hoornen en .Schulpcn,” xxas 
added bx' Rt'Mi’iiHs' assistant. Mr. Sicm.w. 
This manusiript was sent to “his iiarticularlx 
good friend, Mr. J. i)i-; who again referred 

t he t re.d isc to .Sent jnvoht. 

With this [)art filling pages 1H7 Ib.b the treat- 
ment of the .'inini.tl kingdom is closed. 'These 
two books are, therefore, all we know of Rt’M- 
I’lm s' work in the zoological field. It should be 
noted here that, in the Ri'Mi'iiirs-t '.edenkboek, 
Dr. 1. O. Dt', M.xn has {irovided a kcx- to the 
(Tustai'ea of the first book,-' and Prol. K. voN 
.M.xktkns has lirought together all the inxerte- 
brates described in the Raritcitkamer identilying 
them and bringing their nomenclature up to 
date.-- 

Now it oidx remains for us to give an impres- 
sion of RuMi’ittt's’ inqiort.ince in the sciences of 
mineralogx , geologx , and |)aIeontologx in our 
colonies. We know of no better wax to do this 
than in the xvords ol Professor Wkum.xnn as he 
closed his interesting studx of this subject for the 
RrMeiiirs-('.edenkl)oek.'--* “'The literat ure forms, 
as it were, the scarlet thread which binds genera- 
tions together. In resjiect to the minerahygical and 
geological data given in the Rarilcitkamcr, the 
t bread has been Itroken. For t he first t irne, toward 
t he end of the nincteenf h cent urx , the broken ends 

•->« For instance. M. I.imkr, 1685-1695?: Historiae sive 
synopsis iiielliodicae concliylioruni. <iuoniin oniniiiin iiictu- 
rae ad vivum delineatae exhiiientur. 1\'. Loiulini. 1685 
169.1? 

21 J. G. DE Man. 1902: Over de ('ruslacea (Wceke Schaal- 
vissdien) in Rcmpiuus' Rariteilkamer. (RcMPincs- 
GedenkbiTek. 1902. p. 98 104). 

22 K. VON M.vkikns, 1902; Die Molln.sken (Conchylien) 
und die lilirigen wirbellosen Tiereiin RuMFK'.sdieti Rariiat- 
kamnier (RcMPiin's-tiedenkboek, 1902. p. 109 1.16). 

2» A. VVicHMANN. 1902: llet aandeel van Rcmphics in 
bet mineraloKiscb en Keolouisch onderzoek van den Indi- 
schen Archipel. ( Ri MPHius-Gedcnkbock, 1902, [). 1.57-164). 
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were brought togi'therin C( inrnomorating the ex- 
istence of his (ki MTHius’) book. Thus is shown 
a rare instance in which a prodiu'tion to-day is 
still almost as new and important as it was 197 
years ago when it was first puldished. Ri Mfiin s 
owes this iirerogative to the accuracy and trust- 
worthiness of his ol ser\ations, in which charac- 
teristic he is unexcelled. By that means he laid a 
much liettcr toundation than il he had sjient his 
energy tr> ing to work out theories too aiKanced 
lor the times and as yet incapable of explanation. 
Again this judgment of him is verified bv the fate 
ol so many of his contemporaries. They were 
famous then, Imt now one only smiles when their 
works are examined. The present-day naturalist 
also respects Rum tuns as a pre-eminent leader 
and predec'c ssor whose W'ork is rightly designatc-d 
a ‘nionumentum acre perennius.’” Thus Pro- 
fessor \ViciiM.\NN, the noted geologist of our 
generation, spoke regarding the significance of 
RuMFitn s, that lover of natural science who lived 
two centuries ago. 

Even in the stud\ of inanimate nature, then a 
very difficult and sufficiently fallow' fiehl, Rcm- 
PHirs was outstanding. Only the most impor- 
tant of his observations are mentioned here. The 
most characteristic is his description of the 
phosphorescence in diamonds, just discovered by 
Boyle in 1663. “The diamond has,” he says, 
“a small yet sharply flashing sparkle, not a real 
spark, but a small fire ma\' be seen in the stone.” 
Again, he gave us a number of communications 
on the so-called edible earths, which are different 
species of clay eaten by natives, especially hy the 
women. His service lies particularly in this: his 
descrijitions of the minerals are the first and, up 
to now, almost t he only effort lo assemble a topo- 
graphic. mineral(^g\' of our Netherlands East 
Indies colonies. Naturally, we must scrutinize 
his inlormation since, at that time, the science of 
mineralogy was at a low ebb. .Minerals, such as 
diamonds, were considered to be fruits of the 
earth; (hey must lie underground a long time 
before ripening. In (ruth, we cannot blame 
Rt MiHifs for having such an opinion. 

In contrast to this, his sufficiently adeijuale 
idea of the existence and nature of fossils stands 
out beautifully. Whereas many scholars of Eu- 
rope still looked at the.se matters as “lusus 
naturae” or Ireaks of nature, Ri .Mi'iiirs lecog 
nized clearh’ (hat they were the remnants of 
animals. He knew his fossils from nature itself; 
he louml them in the places where (hey had lain 
ten centuries, and therefore he obtained a clearer 
insight into their import than many Eurojiean 
research workers who saw them onI\’ in mu.seum 
collections. Thus he recognized a munlier of 
fossils as remains of two-valved shells (Eamelli- 
liranchiates), or of corals. .Single Ammoniles he 
connected with the shell of Argonauta which he 
knew. 

But, on the other hand, must we find fault with 
him because he was unable to iliscover the rela- 
tionship of the peculiar Brlrmnilcs, which show 
no resenddance to any single living cjrganisni? 
And likewise, in perfect agreement with his con- 
tem[)ories, he said of Fxhinoidca or fossil sea- 
urchins, “that they were uniform and thrown 
there during a large thunderstorm.” Although 
the inaccuracy of this informatiem is now certain, 
it was (hen commonly believed. 

Moreover, the fact that he spoke of Ammoniles 
and Bdemnites led, not long ago, to most impor- 
tant di.scoveries of the jiresence of limestone and 
chalk formations in the archipelago. The re- 
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searches were carried out liy the Sibog.i expedi- 
tion (1899) under the direction of Dr. R. D. M. 
V'erbkek and of Dr. (i. BoiaiM.-^ 

Rlmi’HII's was weakest in the field of true 
geology w here fact s are obscure and ( he t reat merit 
Is of a more theoretical nature. He appears to 
have been too much intluenced liy his staunch 
belief in (he stor\ of creation (Cienesis 1), the 
Hood sent in No.mi’s lime, and other such biblical 
stories. Thus he explained the iiresence of fossil 
shells on (he surface of the land b\ the Hood. It 
is (rue that he thought of the possibility of land 
upheaxal through xolcanic erujition, luit in (his 
ca.se he set no value on it, “for one finds (hern in 
the interior of (hecoimtrx on such mountains and 
on as lai'ge islamls as without doubt have existed 
Irom the lieginning ol creation.” .Similarily, his 
explanation t)f the eruption of volcanoes was 
inaccurate; this also may be imputed exclusiveb 
to the faulty ideas prevailing at the time. 

Although the Amhoinsche Rariteitkamcr was 
[lerhaps de.signed for European lovers of rarities, 
and the .scientific information was not the main 
point, the work is of great value even for present- 
day explorers of the Indies. It is most regrettabh' 
that the Dicrbock is not known in the form which 
Ri'Mrnii;s prepared it. \'ali:ntyn, in whose 
“Dud- en Nieuw-Oost-Indi6n ” it is presumabB 
entirely incorporated. lends himself more to 
beautiful style and the choice phrasing of sen- 
tences than to reliabilitx’ of facts; hence, we must 
not judge Rlmimih s’ work liy \ aij:ntyn’.s book. 

In addition to these two standard works, the 
Kruidbock and the Rariteitkamcr, here and there 
single di.scoveries of Rumiihls have appeared. 
A number of letters collected b\ CiiK. MicNizia 
were published in the “ Ephemerides” of the 
“Academia Naturae Curiosorum” (1693). In 
this too we find several interesting communica- 
tions, among others an item on cloves, and one 
on the phosphorescence of the sea. For the 
latter phenomenon, also discussed in the Rari- 
teitkamer (p. 250) he was unable to find a satis- 
factorx explanation. Moreover, RiAirmus cor 
responded with a number of .scholars, particularh 
in (he Indies, ( iovernor-( leneral (.ami lid vs. 
lll'KRERT DK jAliEK, Wll.I.I.M Tl'.N RhYNK, 
An'DRI-ias ('lkyick and others; then too he wrote 
a great deal to learned men in Euroiie. Alas, 
little is known about RuMriiiDs’ correspondence. 
Rightly it was said in RUMiaiiLs’ bibliograi)hy, 
“The stud\- that tells how (onsiderably Rom- 
I’liH s corresponded with all kinds of peo[)le. 
learned and otherwise, each person interested, 
everything for the increase of his knowledge, 
especially toward the enriching of his Kruidbock 
and his Rariteitkamcr, . . . this stud\' still must 
be written and it would be a most interesting 
work.” 

Though Rc.Mfiiius liverl in a remote corner ol 
(he world deprived of daily intercourse with 
other scholars, he was not isolated. His exeni 
plary attention to his studies was commonly 
known, aiul for this reason on every si<le people 
(laid him homage. The Noble Directors in their 
way tried to show how much they ajipreciated 
his work. They encouraged him constantly b' 
continue along the jiath which he had liegun. 
and they were discerning enough to ajiiireciate 
the excellence of his Kruidbock. As we have 

R. D. M. Vkrukkk, 1900; VoorloopiK vcrsIaR over ocn<; 
reis door het nostelijk gcdeeltc van den Indischcn Archipel 
in 1899. Batavia, 1900, p. 48. 

“ G. Bokhm, 1900; Reise-Notizen aus Ont-Asien. 
achrift dcutsch. gcol. Ges. LII, 1900, p. 557). 
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already ' said, his son I’ai'I.iis Augustus was 
prnmoled (o nien hant “so as not to allow praise- 
worthy labor to unrewarded, and in this way 
to remunerate provisionally the said Rumphius 
in some decree.” 

Scientific circles showed him how ver\- impor- 
tant lhe\ considered his pioneer work in the 
iropirs. Probably on the recommendation of his 
two friends, Ci.i-yuk and Muntzul, in 1681 he 
was elected a member of the “Academia Naturae 
( uriosorum." Accordinj^ to the curious custom 
prevailing in that society, he as.^umed the title 

Plinius Indiius. 1 he “cognomen” was cer- 
lainl)' aimed at expressing- and the members 
ut the Acadenu wished by this particularly to 
express how very deserving Ricmpiiius’ versa- 
tile talents appi'ared. we can rightly com- 

mend Du: pKi'n-'rnot:AKs when, in his short 
biogra])hy of Rumpiiius‘^« in the “ Hiographie 
(Jni\'erselle, he made the following pertinent 
remark, “b’etait iiour cela (jue, suivant son 
usage, cette compagnie sa\;inte I’a nomine Pliiie 
par autoMomase; mais il \ avait cette differenee 
<|ue Pline I’Ancien a\ ait adopt e souvent sans ex- 
ameii le <pie ses predecesseurs Ini avaient trans- 
mis, tandis ([ue le Nou\eau auait \«'ritie par lui- 
niCMiie tout le (|u’il a\ail annonce de plus extra- 
ordinaire.” 

I'rom the pre\ ioush- (pioted words of Professor 
W K iiM.wx and especiallx' from the general con- 
eurrence of oiiinion regarding Rum phi us at the 
commemor.'ilion ceremonies organized for him 
i)\- the Colonial Aluseum in 1902, it is most 
ob\ious that t lit' xeneration ol scientific men of 
our t iiiK* is no less t han it was during his lib't ime. 

A number of scholars, botanists, zoologists, geolo- 
gists, historians, worked together to jireiiare a 
Rim i’iln s-( icdenkboek that was credit. ilile, and 
this Net herlands-Gernian h;irnion\ w.is a gre.it 
success. Moreover, in his honor a Rt mpiiius- 
medal w.is struck off and a Ri Mniius fund est.ib- 
lished tor the ])urj)ose ol jieriodically awarding 
the medal in gold “to naturalists who are ad- 
judged to have .attained great merit for rese.irch 
ill the eastern [lart of the Netherlands Indies 
Archipelago.” h'or such a Land as ours, with 

great a source of revenue in the colonies, is it 
not deplorable that this memorial fund amounts 
lo scarcelv fl.7()()0, halt of which is derived from 
■I legacv.:* How long must this endure before the 
•Netherlands realizes the noble thought of CtKu;s- 
itopp; “ When once the Moluccas have awakened 
out of their present lethargy, then there must rise 
•It i lila in Amlioina a Riimphius station as a cen- 
tre for research in the natural history of the much 
neglected Moluccas?” 

Ill truth, our nation cannot snfhcieiit ly honor 
'’tnh a man as Rumphius. In several fields of 
lesearch he was the pioneer. In the svsteinatic 
m vest igat ion of the flora and fauna of the Indies 
hp established a precedent which few successors 
lave lieen .able to reach or m.aintain. And there 
Rumphius worked and wrote with such a inod- 
i-sty and conscientiousness as is, alas, too fre- 
quently lacking in scientific students. “All for 
uve, nothing for reward.” These are the words 


/ R- M. A. A. Du PiiTiT-THouARS, 1825: “Rumpk 
'Korc.k Evekard)" in: HioRraptiie Univcrselle ancienne 
I'loclcrnc . . . rf'diK6c I)ar une Six icHi dc Kcns de leltres 
„ ; (Touic 59. p. 517-522). p. 519d. 

inH RuMPHius-Gedeiikboek, 1902 (p. VIII) 

nn Appendix of Mie Hulloliii Kolon. Museum. No. 28 
'l>- 12, note). 


that Professor GoHuua.-s so fittingly chose as .a 
motto for the Kruidbnek. 

We have .seen how Rumphius was encouraged 
liy his studies to leave luirope. It should also be 
noted that ( nsiMo up Mrauci HI, grand ouke 
of Tuscany, was interested in him. Proof of this 
IS shown in Rumphius’ gift to the duke of the 
e.xcellent collei tioii of rarities on which he (RuM- 
Puius) had worked for many \ ears. One pleasing 
outconie of (he RuMiaiius’ comniemor.it ion was 
the discoverv of the dcjcumenls concerning his 
relations with Cosimo hi.: Miaut i HI, and also of 
some natur.il historv olijects in the Florence 
Museum. .A large part of this collection, |)articu- 
l.irly the shells, isat iireseni in the State Museum 
at Vienna. 

d'he powerful figures of van Riaan.: and Ruim 
PHii s represent tlie period of the first flowering 
of research in the natural histor>’ of the Indies. 
It^is notewortln that it ('losed the 15th of June, 
1702, with the death of Rumi’hius. 

rile important development of natural history 
re.search in the seventeenth ceiilurv is therefore 
chief!} in the field of studv of the flora and fauna. 
Here and there initi.il efforts were made at re- 
search in true biologv : where.is, imu-ganic nature 
vy.'is still little studied. Tp to that time no inves- 
I igat ions had lieen m.ide except (he verv ]irimi- 
live chemical anahses of miner, iLs in Rumphius’ 
Ranifilkannr Hook 111, where much attention is 
given to wind her or not minerals dissolve in 
lemon juice. Some opt ic.d observat ions also were 
noted, for instance, aliout the iihosphorest'ence 
of t he liiaiiioiid. 

Thus the vear 1702 saw the end of .a period of 
gre.it productivity, .i [leriod of flowering, which 
ill turn W.IS followed bv the “sterile” eighteenth 
centurv . 

A In tlie />/<</. ZeHlfitlhl. 4,1:512- 515 (1925), 

!•'. l oni I R rniiorts un Rumphius’ work and interest in the 
mangrove vegetation, i'liis is one <>1 tlu- most inU'iesliii).; 
of receiil Ki'MPIIIUS piipers and well worth rcproduciiiK'. 

Dio iiii wosoiitliofion den Tropon nimolioeriKen, sohon ini 
aoiissoron Itild aiilTallendon Waoldor dor Moorosnfor und 
P'lu.ssimiondunKon. dio man als Muiikiovo ho/oiohnot, sind 
dutch dio Euollo ifiror l)U)lo>;ischon Bosondorhoilon lacnnst 
hekannt. Dio datin vorkoinmondon, in dio Lchtbucchor 
ueboiRORauRonon und in don Roisobosohroibungon wio- 
dorkohrondon .AnpassniiKon votxohiodonor Plianzon an don 
auftallondon Slandort (im .Salzwassor odor iin W'ochsol von 
Sal/.- und Siiossw.i^isor. im I’forschlamm, im Moroich von 
lil)bo und Elut) sind namonllich von E.vrsien^ grund- 
loRond boschrioltcn und obondahor sind dio morkwuordii;en 
Wiir/.olbildun.non von Rhizi'iphora u.a. als vorankorndo 
Slcl/onwurzoln, dio n.icli obon aus dom Schlamm waoh- 
sondon .\tomwur/(dn hoi Avifftmiu, liru^itra u.a., dio \avi- 
pario dor Fruoohto und ihro .Aussaat hoi Rhizctl'hnra u.a. 
AIlRomoinRUt dor Mintdnio Rowordon. I'ils waoro erstaunlich, 
wonn dioso Kostaltliolion und standoortlichon Morkwiiordit;- 
koilon nielli schon ftuohot woninstons Paw.iehminR duroh 
Rcisendc Kofunden haclten: in dor Tat ptloKt man oincs 
fruolizoitigon Bonbachiors in dor I’orson hh Rumpfs zu 
Kodonkon, dor mit soinom " llorltarium amboinense”* dor 
.Systematik als flor >ronauo Bosohroibor und Zoichner vielor 
wiclitiRor Pllanzonforinon von indonosion und daboi auch 
deror dor MaiiKrovo ^ilt. Sn oft or abor orwaohnt und so oft 
soil! Work n it Andaohl aiiKosolion wird, soltcn srhoint dor 
latoini.soho I'oxt dazu Roloson wordon zu soin. .\us ihm aber 


K. Gounr 1 , 1902: RcMPiiiusals botanischor Natnrfor- 
schcr. {Ri'MPim;s-(7odcnkbook, 1902, p. 59 62). 

1 Kaksten, (k, t'obor tlie ManKiovovoKotation im 
imalavischon .■Vrohiiiol. Piino moriiholonisch-biologisohe 
Studio. (Bibl. botan. 21. ('assoi 1891.) 

‘ Rumpf, (i. IC. (RcMPiiii s). Ilorbariiim andioincnse. 
Nacli dom Ti>do dos Wrf.issors ft 1 702) herausiioRohon und 
mil Reuistor votsolion von B. J. Bi rman.n. (Amslordam 
1741 1 755 in 6 H'olinbaondcn.) 
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kanii mail iiebt'n den iinliestrillenen WVrteii filer die Sys- 
tematik iind Pllan/enneuxrapliie melir als bislier bekannt 
auch Stuff fuel die IfiuluKie und OekuIuKit' srliuepfen. An 
dem bosondeicMi Fall der Manitruve zeint 8ich dabei, dasser 
darin ao suri^aame lieubaclilunRen uab. die uebor den Rah- 
iiien des typisc lien MaiiKruvebildes hitiaiis schuii das er- 
laeutern, was erst ntaierdiiiKs als Abweieliunu davuii 
erkannt und als betuerkeiiswa-rl filer I'nl wieklmiK der 
Pdaiuenfurniatiuii and die KrlialtuiiK der alien AniiassuiiKs- 
inerkmale aueli ausserhalb des lypisiheii Standurts be- 
seliriebeii wurden isl. 

Welelie Arten in den Besrlireibunr^eii Ri mi’Ks vurlierten, 
ist uns lieiite einwaiaifrei bekannt." Fs ist dalier inueKlich. 
sich unmittelbar an seine He.sehreibiinuen zu lialten. Schon 
in der \’urrede ervv.iebnt RrMPi- unter den besundereii 
MerkwnerdiKkeiten : Ifaeiime, die aus den .\esten Wiirzeln 
ziir Erde sendon, wie Maimi-MaiiKi uder Man^ium Can- 
ihiiirium. wumil naeli uebereinstimniender .\nsielil der 
Haniittyii der Mangrove Rhizdl^horu Miinulf neineint ist. 
Kaj). M heisst es liierueber (uebersetzt): “Der Baum hat 
einen kurzeii Stamm, uekruemmi und unreuelmaessiR. der 
sich unterwacrts in mehrere schwarze dicke Wurzeln teilt. 
die sicdi wie Hui;en ueber die Erde erheben, so dass der 
ei«entliche Stamm nieht ersticRen werden kann. Ober- 
wacrt.? abcr teilt sich dieser derart in uleichfalls Kektuemmte 
und weit ausRebreitete .\e.ste. dass matiche Baeume nieht 
atiders aussehen wie eine Masse von .\esten und Wurzeln 
uhne Stamm . . . \'un den Baeumen haeiiRen Rrade seilartiRe 
Debilde herab, senkrecht, wenn sie frei haeiiKen. Sic teileii 
sich ueber dem Boden, treiben Wurzeln, sobald sie ihn 
Ireruehren und steifen sich dann wie ein Kedrehtes Tau und 
wachsen allmaehlich zu Aesten aus. . . . Bis zweieinhalh 
Fuss lariR haennen die kerzenslat kmi Frueclite herab. 
HaeiiRen sie lief oder fallen sie herunter, so treiben sie Wur 
zeln und wachsen zu Baeumen heran. Werden sie von der 
Flul weRReiraRen, so keimen sie anderwaerts. " llierin isl 
unRewoehnlich fuer jene Zeit der NaturbeschreibunR 
auf das klar.ste schon die hioloRische Besonderheit. die uns 
durch die neueren Beobachiet zum klassisclien Beispiel 
wurde, enthalten. I'm so verwunderlicher ersclieinl zu 
naeehst daneben die StandortsaiiRabe: Der Baum waeclisl 
auf batten Fiocden, auf denen kein oder weniR Schlamm 
vorkommi, aljReselien von der Stelle, auf der der Baum mit 
seinen Wurzeln betesiiRl ist, wo man auch eine .\rt Drufie 
oder Behaelter, Refuellt mit Wasse und Sclilamm, wahr- 
nimmt. an deren (irund sich indess bald der liarte Stein 
oder Korallenboden vorfmdet. Der Standort des l.faiimes 
wird von Ebbe und Flut beruelirt, doeh hndet er sich ailcli 
an Stellen dauerndeti Wasserstandes, so dass der Baum 
foermlich mit dem .Meere um die Herrschaft ueber das Land 
kaempfl, . . Der Rcnaue h'undort fuer .\mboina ist eine 
bestimmte I' lussmuenduiiR. daneben wird ilie ( 'luianakueste 
verzeichnet. 

In diesen AriRaben muss dem ifioloRen von heute die 
aiJ.sdriiecklich betonte .SchlammlosiRkeif des .Staiidorles fuer 
die niei.st in Massen aiiftretenden Pllanzen auffallen. Die 
liertschende Ansielil setzl fin-t die EiKenart des MaiiRrove- 
baumes bei KeimunR. Bewur/elunR und .\nheflunR Rerade 
<]en .Sr hlammboden v<rraus! Das bestaetiut ein Blick in die 
Reisebe.schreibunRen der heutiRcn Mat urforscher. ' 

Rcmpk hat aber irotzdem wold rerhl : er hat ein nieht 
allzu Rrosses (iebiet seinen [b-obat hluiiRen zu ('.runde 
ReleRt und mit beis()iel!oser ( lenauiRkeit besehrieben. Fuer 
seine Hhizophurn Mmn’.U hat er solche Stellen im AiiRe 
Rehabt, wie sie neuerdinRS als .\bweichunRen von mir fuer 
eine ostafrikani.srhe MaiiRrove Ix-selirieben worden sind.'' 
PhyloRonetisch ist allerdiiiRs der Schlammstandorl als der 
bezeiclinende fuer die Form und EiRenart anzusehen, so wie 
er auch heute nocli fuer das " Schulbeisijiel " des Man- 
Rrovebaumes zu Relten liat. Siedelt sich die Pflanze aber 
aiit Slandorlen an, die sozu.saRen nieht mit dem Tyims 
“stimnien," so Relit, wie iclf zeiRte, auch die BewurzeluiiR 
andere WeRe; Das Fanbohren wird z.B. (lurch das (ReleRent- 
liclie) lunsenken in die Loi'clier der re/enteii Koialle ersetzt, 
die Advent ivwurzeln Rreifen krallenartiR in solche laiecher 
ein, verzweiRen sich rdso oberhalb des Bodens fund nieht im 


3 Hassk.vri., J,, Netier Scldtiessel zu KfMPFs llerbar. 
(Abh. d. Naturf-f/es. Halle IX. I86ti.) 

' Z. B. 1 1 A HFCRi.AMj r, (i., Eiiie botanische Tropenreise 
2. .\u(l. (LeiiiziR I'HO) S, 180 tf. (it k.mhkk, K.. Ein- 
fuehrutiR in die Troiienwelt (la-iiiziR 1‘>I1) S. 2.11 ff. 

’ Tohi.kr, E., Die MatiRrove der Insel HlenRe, Deufach- 
Ostafrika. IciiRlers Botan. Jahrb. .SO, Eestschrift fuer .\. 
En(.li;k. 1<<U. S. .108ff. 


Schlamm); nur bei sinkendem Wasser kann daher die 
.VnsiedlunR der KeimlinRe erfolRen, die dank ihrer fsonst 
bekannteii) senkrechteti SchwimmlaRe elien in die Eoecher 
RelatiRen und MocRlichkeit zur (eiliRen) BewurzeluiiR linden 
.\uch mir ist bei Abfa.ssuiiR meitier Studie 1014 der Text des 
Ri'.MlM' unbekannt Rewi'sen. Hern erblicke ich darin heute 
eine BestaetiRUiiR meiner BeobachtuiiReri. dassdie lyiiisehen 
ManRrovevertreler auch auf abweiehendem Standort vor 
koininen. 

Eller Rt'Mi'KS SorRlall iiuiR weiter zeuRen, dass er bei 
'■ MaiiRiuin minus" (Ceriops ('(ituluUt'inui) das \'orkommeii 
an ruluReren Standorteii erwaehiil, was heissen wuerde: an 
schlammreieheien. \'oii dieser Art beschreibt er auch das 
Einhohreii der reichlich vami Baum lierunterhaeiiReiideii 
Eruechte in den Boden Ranz ausdruecklich, doeh vetmisst er 
die .\rt auf .Xmboiiia! Das jiasst vorzueRlich zu dem 
uebriReiKaiif iVmboitia ueberwoR ebeii der weniRer schlamm 
reiche EnterRrund fuer die MaiiRtove, die er kannte. Es 
fehit daher aiich Ctriops, fuel die ich Rleichfalls diesen 
t JpReiisatz zu Khizophorn besehrieben habe. 

End endlich diene alsdrittes Beispiel zu dem (IcRenstand 
die vorztieRliche BeschreibuiiR des Wiirzelsystems von 
■‘ManRiiim ca.seolare" (Somifralui die bekannt- 

licli der Slelzenwurzein und - weniRstens fuer Rewoehnlicli 
- anderer auf dem Boden kriechender entbehrt. \'on iht 
heisst es Kap. 62: "Der Baum hat keine .schlariRenartiRcn 
Wurzeln, aber weit um den Stamm heium niReii aus dem 
Boden zahllos siulze Iloeiner auf, enR beieinander, dass 
man kauni den Fuss dazwischen setzen kann, Sie felilen nut 
unmittelbar am Stamm und sind destu Rtoessei , je weiter ab 
vom Stamm und je nieht im Wasser. . . . Sie kummen stt*ts 
am Baum vor, nie ohne ihn. Wurzelsiirc-isse koennen es 
nieht seiii, wed sie nail am Baum Fehleti, W(.) die Wurzeln 
etitsiiriiiReri. (iraebl man sie aus. so liiidet man sie allent- 
halben auf dem steiniReii FnteiRiund, his zwei Fuss laiiR 
und einen Fuss dick. In der Mitle Rehen von ihnen Qiier- 
straenRe aus. di'ien staerkste mit den Iloetiiein in X'erbiii 
duiiR steheii, diese sind den di( ken Wurzeln aufResetzt.' 
RrMi't hat ersiditlich das horizontal auf dem Sleinhoden 
lifReiide Wurzelsystem mil den bei SouHernlia knoliR 
verdickteii aiifrechleii .Xlemwurzeln often vor sicli Rehabt 
und die mori»holoRisclien ZusammenhaenRe klar erkannt. 
.Xueh bier isl die .VusbilduiiR des Ranzen Systems wenn 
e.« auch unter eirier iiiae.ssiRen Schlammschicht , aber ebeii 
(loch auf dem P'elsen test aiitluR dieselbe, wie ich sie luer 
diese h'orm als wesetillich und vom "Schema" abweicheiid 
in der .VlaiiRidvi* auf nieht s< hiammiRein Boden Rc.schildert 
habe. Dass hier bei dem fruehen Beobaehter das X'ersl aendnis 
fuer das Weseti der .Xtemwurzeln fehlte, ist daluer belatiRlos 

liinen (leRensalz zwischeii der .XusbilduiiR aut Stein und 
Schlamm hat Ri'MPK selbst nur an einet Stelle erwaehnt; 
filer "MaiiRium celsum" ( BrMRic/a; i^ymnor) hiza) Ribt er in 
Kap. .s8 an, dass die Wurzeln im .Schlamm wcich und 
schwammiR, ueber ihm hart (zum DraufRchen) sind und 
ihre eiRcnlliclie WrankeruiiR in dem under dem Schlamm 
lieRendeti Korallenboden linden. Icr selzt diese AusbildutiR 
in (ieReiisatz zu der auf Sand, wo die Wutzein rasi h in den 
Boden drinRen. Mit der BehauptuiiR, dass Ri'MI’F tuei 
seitie, wetiiiRleich so au.sRezeichnelen MariRroveliei^ibach- 
turiRen nieht eiRenllieh die tyiiischeti Standorle zur Beob 
achtiinR Rehabt habe. stimml noch besonders ruI das 
Eehlen der BeschreibunR von .Xtemwiirzeln bei " MariRium 
album" (Avuennia o/lkimUis) in Kap. fi.l. Er fuehrl an, 
dass der Baum nur niedriR bleilie, an tlachen I tem, aul 
trocknerem Boden mit kleineti Sleinen sich vorfinde. AvI 
irmtia ist tiaemlich ein so ausResiirochener Sand- und 
Schlammbew'ohrier, dass sie auf den Standorten der an 
deren " .ManRibaeume " nieht fortkommt und an (hm 
.Stellen, wo sie Rr.MfH in der Naehe sah, nur weniR und 
nieht ty|)isch enlwickelt war. 

Diese Beisiiiele iiioeRen niclit allein eine BestaetiRUiiR 
meiner frtiehern MaiiRrovebeobacht unRen bildeii, so wie sie 
das 1 'rbild aller, auch der tyiiischen MaiiRroveschilderunRen 
sind. sondern sie mocRen vair allem am h zeiRCii, dass del 
anerkannte Florist und Reisende ein seiner Zeit weit vot 
ausReeiller BioIoRe war. (ioebel " .saRt mil Recht von ihm; 
‘ Ihm waren die Pllanzen not h nieht das Material, aus dem 
man llerbarexemplaie inaeparieren kann, die dann eiRcnt- 
lieh erst der IbitersuchuiiR wort sind, er sah ,sie als das an, 
was sie sind. als lebende We.sen, " 


"(loKiiKl., K., RtTMPttins als botaiiischer Nalurforschei. 
(RuMPHius-(iedenkboek. Haarlem l<)1 2.) .S. .Sh. 
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Introduction. Httwetn l.SO.S and 1000. 
Npthptlandprs niadp tlicir first voyai;t‘s to the 
East Indies. In 1602, the .several small naviga- 
tion companies that had htan competing with 
eael) other were merit'd into a single eoiuvrn, 
the East Indies ( omitany, wliich was entitled 
to establish fortified places in India, to exercise 
the rij^ht of suzi'rainty, and to conclude treaties 
with the oriental rulers, l lu* activities ol this 
Ni'therlands East Indies ( ompany extended 
over a lar^e colonial territory which ultimately 
developed into the Netherlands Indies. 'I'liis 
empire has been curtailed in the cour.sc ol years, 
especially liy the English who, durinii the* Na- 
poleonic Wars in Eurojie, teinporarih occupied 
the Dutch possessions and who, in ESI 6, returned 
only part of them. Even so, a larj^e territory 
belonged to Holland. until the Japani'se tcin 
porarily o\enan it in 1042. 

'I'hanks to careful studies ol the history ol the 
lEist Indii's t 'ompany made liy com|)ett‘nl au- 
thoriti(‘S (1,2], weari' well inlormed about thede- 
\elopnient ol curative and pre\enti\'e medicine 
in the Netherlands East Imlies. As long as the 
Netlu'rlands East Indirs ('onijiany existi'd 
I ha' is bi“(wten 1600 and 1800 most ol the 
medical sei vice Ik th on ( he ships and in I he Neth- 
erlands I'^ast Indies proper was entrusted to the 
care of “surgeons", d'he student -surgeons in 
Holland were educated by the (luilds. I heir 
years of apprenticeship were pa.ssed in the* shojis 
of the (fuild, that is, in the liarber shops. A 
candidate had to |)ass certain tests or examina- 
tions before he was admitted as master surgeon. 

At the beginning of the sixteenth century, 
this examination consisted of the grinding ol 
three crude pieces of iron into blei'ding .scafixds. 
With these “instrummits" .some test bleedings 
Were performed on volunteers who receix'ed a 
remuneration of money plus an invitation to a 
merry (luild dinner at which tin- candidate’s 
■success was celebrated. After standing the test, 
the young master was entitled to open a shop 
imd to hang up the barber’s brass basins, which 
■Served not only as a sign-board Imt as a vessel 

ennlribuium, espedally pre pared tor "Seieme 
ami Scientists /n the Netherlands Indies." 


lor the exhibition of the blood drawn during 


v<*neseclions. 

In the cour.se of the centurii-s, this (juild ex- 
amination was extended and became more and 
more purely medical, hrom the out.set the East 
Indies Company did not acceiM the guarantees 
made by the (iuilds, and the surgeons sent out 
by the Company had to pass an additional ex- 
amination which was conducted l>y the medierd 
experts of the Company. It should be stressed, 
that except for these surgeons, vi-ry few' doctors 
belongi'd to the medical personnel of the ( om- 
pany. Of every hundred surgeons sent out by 
the (Ompany, onI\' three were medical doctors. 

I his condition may be thought strange liecause, 
in the Netherlands proper, the surgeons were 
strictly forbidden to treat internal diseases, 
which remained completely within the proxince 
of the physician. Hoxvex'cr, as soon as they 
entered the Com|)any’s service, these sanu^ 
surg(*ons were charged xvith all medical duties, 
both on board and on shore in Imlia. It is cer- 
tain that, at lh<‘ time, the jiojiulation of the 
Netherlands was too small to providi' a sulficient 
numlier of well-trained doctors for the ( om- 
pany’s serx ice. Eurtherniore, only a small per- 
centage of the learned dm tores medidnac were 
willing to leaxe the safety of tlu' honu' country 
for the jungh'S ol llu' tropu's. 

by the late eighteenth C(‘ntury. the ( ompany 
contnuiallv employed three hundred surgimns. 
At one tiine, one hundred and .seven surgeons 
xvere distributed over the whole archipelago to 
‘ tend the sick peo))!*' and to take can' ot the 
military garrisons. About a hundred were' xxork- 
ing on the shijis sailing bi'twtrn Holland and the 
Indies. Another hundred were established on 
the ships piving betxxe,-n the dilli'nmt islands 
of the archipelago, and also m the othces ol the 
Companv in the Ca(ie ( olony, ( eylon, Near 


India, and Japan. ^ 

In 1800, the East Indies (ompany was (lis 
solved. Between 179.S and 1800, because ot tin- 
strict blockade imposed by Engl.and, no ships 
from Holland had reached the Indies. In 1 / t.N 
the British took the othces ol the ( ompany at 
the ( ape. Near India, ('(‘xlon, Malacca the 
West Coast of Sumatra, .'\mboina, and Banda 
into custody. In 1811. the English conquered 
laxa and the rest of the archipelago. I his oc- 
bupation by llu* English was however, only 
lemporarv; after N.xku I'ON had been conquered, 
in August 1816, the Netherlanders were sohminly 
■ , . ,1 Netherlands East 


Indies. ... 

C.raduallv a new administration xvas Inn 1 up. 
In 1826 the ('ivil Medical SxTvice, the Military 
Medical’ Service, and the Vaccination .Service 
xvere united undiT a single direction, hor many 
decades, the Army Medical ('orps took care ot 
the I^iblic Health Smvice of this large area, ami 
the ('hief of the Army Mt'dical ( orps xvas also 
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C'liicf of the Public H(‘alth Service. 1'lii.s ar- 
rani>einent was not chauiied until 1911. That 
year, a C'ivil Medical Service, which was trans- 
formed into the Public Ib-alth Service in 1925, 
was oryani/ed, The last chanj^e in title had a 
• leep sij>niticam'e. It indicated that, whereas in 
P^l I the Medical Ser\ ice was designed mainh' to 
provide curative nu‘di('itu‘ tn tin- inhabitants of 
the archipelago, the Public Ilealtli Service would 
now give special attcmtion to tin- prevention of 
dis('ase. 

Several institutions which have playial im- 
portant [)arts in tin- tk-vi-Iopmint of medicine 
and public health in the Netlunlands ICast Indies 
were organi/ed. In 187C there was opened in 
Pata\'ia a medical school for Indonesian physi- 
cians. In Idld a similar school was started in 
Soerabaja. The school in Ibttavia was reor- 
ganizc'd in 1927. Since then, tnedical e<lucation 
there has l)een equal to that in one of the medical 
scIkjoIs of a university in the Netherlands; re- 
(juiremeiits fc^r admission to either were the 
same, d'he diplomas, license's, and grades of the* 
sehcjcd in Hat<e\ia were valid in the Netherlands, 
and its graduates had the right to practice in the 
mother country. 

d'he course' of study in the* school at Soe'tabaja 
was gradually e.xtended until it required eight 
years for completion. The' study of nieelicine 
took five' years; the- first three years we-re- oidy 
preparatory. Ilaxing ree'eiveel their final eli- 
plomas, candidates were qualified to practice 
nu'dicinc', surgery, ami obstc'trics; but the'ir fii'ld 
(jt acti\it>’ collie] be onl\' the N'etlu'rl.inels biast 
Indie-s. fhey held the- title of I ndonesi.an 
Ph)’sician. Incide'iif alh', tlu'se- Indonesian I>h>'- 
sicians were- e'.xce llently traiiie-d men who ha\e‘ 
made notable contrilnitions to the develoimieiit 
of medicine' in the arediipe-lago. 

At Batavia there uas also a sehool feer the- 
training of Indonesian dentists. 

Se-ve-ral laboratorie-s were' found cm the- differ- 
ent islanels. d'hey were as follows: 

I. (jove'iiiiin'iil .Suiallixix Insliliilful liatavia. 

J. The t'cniral Lahoralory ef thihlii: Health .Serviee, 
Iniuideil in iSHS in Ualavia. recently desinnaleil the 
Kijknian Inslitnte. 

.h 1 he KeKi'inal Laboratnty tor Middle java in^.S?- 
marane'. 

The ReKiona! Laleoratcay tor Kastern java in Soe- 
rabaja. 

5. The Retticnial Laboratory tor Celebes and the Molue- 
eas in Macassar. 

6. Tlie Laboratory for Technical llyniene in MandoenK. 

7. The Inslitnte of Nutrition in Hat.avia. 

V. The Laleoratories of the Malaria .Service in Batavia 
and .Soeraliaja; the Leprosy laeboratory in Seinarann. 

0. the Pathological I^aboratory of the* lartje plantations 
of .Sumatra's east e:oast in Me*dan. 

JO. Tlie VTlerinary 1 nstit iite in Hniten/orn. 

Medical science in tlie .Netherlands hkist Indies 
has also greatly profited by the |)ublication f)f 
severed iiei iotlictils. d'lie first, “llet Natuur- en 
( 'reneeskundig Archief,” was started in 1<S44 but 
ran onl\’ until 1847. .Another, “llet ( '.enees- 
kiindig d'ijdst hrift voor Nederlandsch-lndii-,” 
appetired in 18.51 and ran without interruption 
until 1942 (4). In later years, this journal came 
out every week; earlier, only mice in two weeks. 
Anybody who wants to study the devehipment 
of medical .science in this area will find full in- 
formation in the interesting va)lumes of this ex- 
cellent publication. .Supplementary material 
is found in the “ Mededeelingeii van den l)i(*nst 
der V'olksgezondheid van Nederlandsch-I ndie ’’ 


(( 'ommunications of the Pulilic Health Service 
of the .Netherlands Indies) which contain the 
scii-ntific contributions of the staff memliers of 
the Public Health Service. liach year since 
1912, a good-sized volume, full of important 
information, has appeared. In addition, special 
journals on physics and biology, on ethnography, 
on botany and zoology, on the v'eterinary sci- 
ences, and so on, indicate the high level of sci- 
entific work in this area. 

4'he opening of so many institutions of higher 
learning and of scientific research shows that the 
authorities responsible fur the government of 
the Netherlands Indies always tried to remain 
abreast the development t)f scientific medicine 
in the home country. 

Smallpox Vaccination, d'he early introtluction 
of the cowiiox vaccination in the archipelago re- 
(piires a special discussion (1, 2). Jtbx .Nick’s book 
on vaccination was puldished in 1798, X'accina- 
tion was started in the Pnited .States in 1800. It 
was introduced in the Indies in 1804. However, 
IX'litical intlueiu'es rather than active interest in 
preventive medicine were instrumental in the 
timely introduction of this important practice in 
the Indies. 

In 1804, thanks to the tissistance of the ITench, 
who were then in possession ol .Manriliiis, the 
first v'accine reached the Netherlands East Imlies 
from this island, bate in 180. b the lieutenant 
general of .Mauritius setit a tnan-of-war to P>a- 
ttivia. This vessel carried a letter from the 
governor of .Mauritius to the governor-general 
of the Indies extolling the excellent results of 
cowpox vaccination which had recently Iteen 
introduced on Mauritius, dhis h'tter w;is ;ic- 
coinpanied b\' a considerable (pjantity ot vac- 
cine. Enforluiuitely, liecause of the prolonged 
Voyage, the vaccine jiroved to be inactive'. 

'The governor-getu'ral of the Indies then sent 
a ship from Java to Mauritius with teti or twelv'e 
healthy children, who had never been touched 
bv' smallpox, on board. One ol these childnn 
was vaccinated after their arrival in iMauritius, 
and the vaccine wtis kept tilive during the voyage 
from .Mauritius to lEitavia by successiv oly v'ac- 
cinating the other children, etich with sev'en to 
ten days’ interval. 'Phis method ot sending a 
ship with a cargo of healthy children to keep the 
vaccine alive during a long se;i journey was first 
iLsetl Ijy .Spain in 1800 to transport liv ing vaci:ine 
from lvuro|)e to ( ’entral America and .South Amer- 
ica, from whence it was transjiorted in the same 
way to the I’hilippines, .Macao, and ( anton (5). 

How much political circumstances furthered 
the speedy introduction of v ticcinatitai in the 
Indies is illustrated liy a letter forwarded in 1805 
by the English coinmatider of the west coast of 
.Sumatra to the governor of the Netherlands 
hidies. 4'he ICnglish governor, like his Erench 
colleague, advocate<l the introduction ot cow- 
pox v'accination to j;iva; he too sent a phial of 
vaccine and instructions for its ust'. 

4'he reasons why not only the Erench, but 
also the English, were anxious to offer evt'ti un- 
asked assistance to the Netherlands Indies in 
till' campaign against smalljiox on Java were 
political. 4'here ware many Erent h auxiliary 
troops on Java in tho.se years when the Nether- 
lands prrtper wa-re occupied by the Erench. Hn 
the other hand, the Ivnglish expected to take 
ova-r Java within the near furure and did .so, 
as a mattt*r of fact, seven years later. Evidently 
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[)()tli the French and the English wante<l to pro- 
tect their troops in this area by jireventing 
smallpox among the population, and tlu* similar 
ideas were mutually concealed in an exchange of 
polite inanities accompanying the phials of cow- 
[Kjx vaccine. Anyway for once public health 
was furthert'd by int(>rnational politics, and since 
1804 smallpox vaccination has been popular in 
the Indies. 

Ultimately, it has e\t‘n become possible prac- 
tically to eradicat(‘ this dis(\as(‘ from this area, 
where formerly .serious ei)idemics occurred regu- 
larl\'. The last large outbreak of smallpox was 
reported on Ja\a in lOl.U Smaller outbreaks 
happened in 1918 in Batavia, in 1919 in Ban- 
doeng, and in 1922 in .Semarang. In 1924, the last 
epidemic on Ja\ a was observed in Soerabaja; and 
in 1929, the last small epidemic occurred in cer 
tain areas of the Outer Provinces. Sime 1929, 
smallpox has practicalh disappeared from the 
Netherlands East Indies. In 1987, there was one 
case rei)orled from Ja\a and none from the Outer 
Provinces, In 1988 these figures were 9 and 8 
respecti\el\ . Extensive vaccination and revac' 
cination campaigns had been organized with great 
skill. Each year one and a half to two million 
vaccinations (2,101,669 in 1989) and four to six 
million revac'cinations (5,694,199 in 1989) had 
been [lerformcd regularly (6). .Since 1926, a dried 
vat'cine stored under anaerobic conditions, as 
manufactured by Ottkn, had been used ex- 
clusively. 

Scientific Contributions. In addition 
to the organization of an efficient Medical and 
Public Health Service, the medical corps of the 
Netherlands Indies can with pride look upon its 
.scientific research which in several ficdds has 
led to important and original discoveries. Here 
follows a short discussion of the original research 
which has bi'en performed in the Netherlands 
Indies in the field of beri-beri, malaria sanitation, 
amebiasis, cholera, plagut', lejjttispiro.sis, and 
filiariasis. 

a. Beri-lirri. Even at the lieginning of the 
control of the East Intlian ('ompany, a few fa- 
mous physicians had reached the Netherlands 
East Indies and madi* valuable contributions. 
In this connection. J.\( (>ni s Bonth s must be 
mentioned (1, 2). Although he stayed in Ba- 
tavia only between 1627 anc] 1681, the year of 
his death, in this short period he made maiiv 
important observations. 

He carefully described beri-beri and frambesia. 
As far as frambesia was concerned, Bontr s 
stre.ssed the similarity of this disease with the 
Spanish pox or syphilis. On the other hanrl. In- 
had discovered that the disease was contracted 
w'ithout sexual intercourse and therefore had to 
be distinguished from genuine syphilis. 

Beri-beri had been mentioned in 1611 in official 
reports from the lay governor-general to the head 
office of the East Indian Company in Amster- 
<lam. rile first careful medical de.scription of 
the disease, how<-ver, was made by Ifi^.NTR’S, who 
reported that the name “beri-beri” was derived 
from the Malayan word “biri biri,” which means 
sheep. Evidently the gait of the patients with 
polyneuritis reminded the Malayans of the w'ay 
a sheep walks. As early as 1660, Ri:.mi'Hr:s, 
“the blind seer oi Amboyna,” a merchant who 
was highly interested in the fauna and the flora 
of the archipelago, reported that beri-beri could 
be cured by the arliin’nistration r>f the mungo 


beans, katjang idjoe, a bean which even in mod- 
ern times is frc-qm-ntly usc-d for the s.ime purpose 
with grt-at success. 

Another article in this journal deals in more 
detail with the later contributions from the 
Netherlands Indies which eventually solved the 
beri-beri problem. hirst may be mentioned 
Eijkm.vn’s discovery that chickens fed white 
rice developed a polyneuritis r{‘sembling beri- 
beri which could be curt-d and prevented by hand- 
pounded rice and l)y silver fleece rice. The ulti- 
mat(‘ solution of the beri-beri proldc-m came from 
the sanu- laboratory in Batavia where Eijkman 
had worke<I. when in 1927 Jansicn and Donatu 
reported the isolation of crystalline vitamin Ifi. 
Eijkman's experimental chic'ken pohncuril is 
not only showetl the way to the practical and 
scientific solu'ion of the beri-l)eri probh-m, but 
Eijkman’s investigation started the devcloi)ment 
of the scit'nce of vitamins. 

b. Miliaria Control. After it had become 
known that anopln-lines wen- the carriers of 
malaria, efforts to control malaria were made l)y 
measures intended to inhibit the breeding of 
these mosquitoes. It soon appeared that meas- 
ures instituted with the intention of preventing 
the breeding of mosquitoes often increased con- 
siderably the number of anophelines and thereby 
the incidi-nce of malaria. 4 lu* classical triadi- 
(»f anti-malaria measures- “clearing, filling 
and draining” was sometimes successful; but 
on other occasions these same measures led to 
disastrous results and to dangerous malaria 
(*pid('mics. In tin* Netherlands Indies scientists 
soon understood that in order to organize* a 
rational malaria campaign they must first study 
car(*fully the* special anophelines which were 
resjn)nsible f<jr tin* transfe-r of malaria in the* area 
from which the insects were to be* cle*are*el. Me‘as 
ures which had a salutary e‘lte*e:t in one* re*gie)n 
were disastreeus in another l)e‘Cause* the* e*cole)gv 
of the anopheline transmitte*rs varie*d. In this 
way, sp(*cie*s sanitation, base-el on the* ieiea that 
the sanitation of a malarious are*a eie*i)e*nels 
corn[)le‘tely upon the spe*rific customs and qual- 
itie*s of the* spe-e ie-s eef anophe*line*s which are the* 
vectors in tliis special are*a, was born (7, 8). 
Originally elt*visi*ei by spe*cies 

.sanitation has be*e*n the corne*rstone* of the* 
malaria e ampaign in the Nethe*rlands Inelie*s arnl 
has be*en pe*rfecteel by many malarieeleegists who 
have* work<*el there (SenOrr- ni:r, van BrkI'MKN, 
V\'AI,( H, < IVKRHKF.K, Vl-.NHFIS, .StOKI-.R, MaNC.- 
Ke)FVViNe)Te), Se)FsiFo and othe*rs) (9). 

As an e*xample*. the species sanitatieen eel the* 
e'oasts of many of the* islands of the archipelago 
ean be* me*ntie)ne*d (10). The* gee)morphic situa- 
tiein of the* south coast of ja\*a, the* west coast 
eef Sumatra, the* coast eef many of the* Lesse*r 
vSoenela islands and of the MoIue:cas is such that 
malaria must re*sult. Here the combinatieai of 
the* strong e*ast-west current along the coast and 
the he*avy surf Ie*ads to the gradual but continu- 
ous displacement of the riv*er mouths towards the* 
west and to the forrnatieen eef eleltas with many 
brackish wate*r Iagoe)ns. 

Anoth(*r factor U*ading to de*lta formation at 
the rive*r memths is connected with the elange-r- 
ous defeire-station eef the hills in Java. Witheeut 
the trees, the soil is nee longer able te) hold anel 
ceenserve water, anel eluring the wet monse)on all 
the rain water runs to the sea in the swollen 
rivers. In the dry .seaseen, howeve*r, many rivers 
dwindle* to insignifie'ant trickl(*s. 4'his small 
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volume of river water allows the sea currents to 
deposit large quantities of silt in the ohl river 
fiiouths. When the next wet monsoon arrives, 
the water collects behind the silt bar and ftjrms 
a lagoon, d'hese salt water lagoons are ideal 
places for Anopheles sundnuiis which, although 
not a malaria carrier in other parts of the world, 
is one of the most dangerous malaria vectors in 
the Netherlands Indies. Sanitation of tln-se 
lagoons is difficult. Applications of oil and of 
Paris green are not very effi^ctive b(‘caus<‘ the 
strong winds sweep thest* |)reparations to (tm* side. 
Only if the lagoons can be so opened into the 
ocean that the tides can enter freely is thi- 
anopheles breeding stopped. Where this is 
impossilde, the population must choose dwellings 
several miles away from tlu* lagoons in order to 
he safe from malaria. 

Contrariwise, there exists in the Ivist Indian 
archipelago another coast configuration which 
almost eliminates the dangers of malaria. I'he 
mangrove forests along the (oasis of BoriK'o, 
Sumatra, part of tin* north ('oast of java, and 
also of a few small islands of the archip<‘lago 
seem to form a safeguard against malaria infi'c- 
tion. Phis must be connected with the lact that 
mangroves grow only on coasts where the dif- 
fereiu'es between high and low tide an* c-onsider 
able, a condition which prevents the l)r(‘(‘ding 
of anopheles larvae, d'he cities ol Palembang 
on Sumatra, Pontianak, and Bandjermasin on 
the mangrove coasts of Bortu'o are built on the 
marshy i)anks of larg(> rivers. Between the 
houses and streets are found many malodorous 
narrow canals. Although these poor hygienic 
conditions might Ix' considered fav()rable tor the 
spread of malaria, these citi(‘s are lU'arly malaria- 
free b(‘C'ause they are built near the mangrove 
shores, where the high tide reaches lar inland 
along the broad rivers. I he .settlers in thes<' 
mangrov'c areas were evidently taught by prac 
lical experience' and have constructed the canals 
in the cities mentioiu'd in such a way that they 
do not interfere with the free entrance' ol the 
tide. Heewever, as soon as the mangrove leerests 
are touched, serious dange-rs result. I'e-lling e*ve‘n 
a small part ejf the mangrove tr(>es is elangereeus. 
bee'ause areamd the elead stumps irn'gular p.itches 
ol marshy land are formed, eefteii above the tide 
mark, where aneephelines can brc'eel. hurther- 
more, exploitation of the mangrov'e forests is 
always connected with the* building ol re)ads anel 
dyke's which hinder the free (‘iitraiK'e eef the 
tide; saltwater lage)e)ns, where A. sundauns can 
bre'ed, result. W’lien he)us{'s must be* built on a 
mangrove coast, a stone dam betvva'cn the- man- 
gre)V(‘ forest anel tlu' tidewater ar('a must be 
erected in order to maintain the tide elilTerential 
in the mangrovy feerest. 

I hese facts explain also whv’ the saltwater 
lish poiiels which the populatie)n often digs near 
the ('ejast are frecpientlv- dangereeiis heetbe-els for 
malaria. In some place's, before malaria can be 
'■radic'ated, it has lieeii nce'c'.s.sary to stop this 
• ulture of fish in saltw’ater lagoems by making a 
w ide opening between the lagoons anel the ocean. 

I^ice sawahs are dangerous when algae are al- 
lowed to grow amidst the rice. This means 
that especially sawahs which are not drained 
alter the* rice is harv'ested become breeding places 
tor malaria mos(|uitoes, partly for A. sundniens, 
partly for A. acoriitus. In many areas of Java, 
the population uses part of the irrigated rice 
saw'ahs as freshw'ater fish ponds. Again these 


fix'shwater fish ponds are breeding place's lor 
malaria anophelines. Only jx-riodic drying of 
these fish ponds, to de.stroy the algae vegetation, 
is able to diminish the malaria danger. 

Man-made malaria, especially occurs when 
the malaria vectors an* typical sunbreeders. Ol 
these. Anopheles maculatus, A. punctulatus 
punclulalus and .1. punctulatus moluccensis art- 
most frt'quent. A. maculatus occurs vwrywheve 
in the (Greater and I.e.sser .Soenda islands in 
the hills as far up as 4,000 feet. Hert' A. macu- 
latus, together with .1. minimus, is one of tlx- 
most important vectors. .1. punctulatus, espe- 
cially the moluccensis variety, is an t-xtreniely 
imj)ortant vector in Dutcli New (inim-a and in 
most of the Moluc'cas. In all these art-as, tlu- 
felling of trees results in malaria outbreaks, un- 
less tlu- clear(-d area is simultaneously carefully 
draiiu'd. 'I his is often not too difficult in the 
.1. punctulatus areas. A. maculatus, however, 
bret'ds by preference in the running water of 
brooks .ind small rivers. In A. maculatus areas, 
it may therefore lx* necessary to transform the 
brooks into subterninean streams before the 
danger of malaria can be ('ontrolh'd. In all 
areas where sunbreeders are j)resent no clearing 
of trees should be allowi-d unless it ('an be im- 
mediately ('ombined with ('arefiil drainage. 

4'heS(‘ e.xamples ni.ay show how the malariolo- 
gists of the Netherlands Indies hava* pioneered 
in the control of malaria l»y studying the e('ology 
of th(‘ malaria vei'tors, that is the species sanita- 
tion. 

just before the occu])ation by the Japanese, 
ix-w investigations from the Netherlands Indies 
revc.'ded ways in which sjx'cies sanitation C(»uld 
be still further improved. 1 ntil then, adult 
female anophelines caught in stables and houses 
had Ix-en dissr-cK'd to (letermine which anophe- 
lines were the active vectors in a special area. 
.'\fter the anopheles specit-s w Inch acted as vectot 
had be(‘n determined. spt'cit'S sanitation ccruld be 
started. For certain .inopheline species which bit 
especially by night, it was (-veil necessary to 
organize catches in tlu- houses between 10 I'.M. 
and 2 .-v.-M., a task which (-aiisr-d consith-raldi- dis- 
comfort to both catchers and residents. 

Lately is (11) has demonstral('d that 

the infected female sp<‘cinu'ns ol Anopheles 
nuKulatus, .1. aconitus, .1. minimus, A. minimus 
flavirostris and A. leucosphyrus an- found in con- 
siderable numbers during the daytime at the 
stream banks, h'utun- careful searches ol these 
banks may well revc-al that, in certain localities, 
one of tiu-se four species acts as vector, although 
;dl had previously Ix-en ('onsich-red inruxx'nt, as 
.a result of the knowledge obtained from the 
dissection of sjx-cinu-us c.iught in stabh-s and 
houses. rhes(' results di-moiistrate how, until 
tlu- days of the Japanese invasion, the methods 
of sp('cies sanitation in the Netherlands Indu-s 
were continually being improved by indefatigabh- 
.scientific research. , r , 

i\ Afvcbiiists. 1 h(* knowlt'di^i* oi 
am('ba(‘ has gradually dt-veloped since 189,^ 
when yi’iNCKK and Roos demonstrated that m 
human .stools two kinds of ameliae occurred, one 
of which was |)athogenic, and the other one 
harmless. In 1903. S( MAi niNN made the sanu- 
diffi-n'iitiation and further (listinguished between 
pathogenic Endameha histolytica and non- 
nathogenic li. colt, (jr, (dually , othei ameb,u- 

were descrilx-d. But in 1912. Hartmann demon- 
strated that E. tetraf^ena, li. afneana, h. nip- 
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ponica and R. histolylica were identical. In 

1912, I).\Rr,iN(i reported that, before cyst forma- 
tion sets in, the normally shaped dysentery 
amebae disappear and are replaced l)y small 
aniebae, identical with the Undatmini minuta 
which several years before' had be-en eh'seribed 
by Elmassian as a sc'parate' spe'cii's. 

In the meantime, the comph'te life cycle of 
the E. histolytica had remaiiu'd obscure. Iti 

1913, Kuk.nkx and Swi i.i.icngki: m-a, studied this 
problem carefully in Deli, on Sumatra’s east 
coast (12). They could demonstrate that two 
phases in (lu' WKctative cych' of E. histolytica 
ha\'e to b(' eiistim>uished: a first phase* when the 
anieba is a tis.sue parasite and lives in the ulcer- 
ated intestinal mucosa or in the liver; a se-cinid 
phase- when the- anie-ba lives saprophytieally in 
the.' stoed. In niicro.scopic pre-parations <4 the 
ulex'rated inte'stinal wall only vegetative forms, 
but never cysts, are found. Experime-ntally it 
has also been impossible to coax the'Se* large- 
vegetative forms into cyst formation; as long as 
E. histolytica is a tissue parasite, it re-mains in 
the vegetative stage ed its de-ve'lopnie-nt. W he-n 
ultimately the ulcers he*al, the; dysente-ry ame-bae 
are obliged to live on the intestinal wall and to 
start a saprophytic life. This results in the- 
formation of the minuta form of the E. (lyscnteriac 
which, as mentione'd already, are* identical with 
E[.mas.sian’,s E. minuta. 

'Idle* third stage of the Endameha dysenteriac 
is the transformation of the saprophytic E. 
minuta into cysts. Unripe cysts are uninucle-ar; 
ripe* cysts, quadrinuclear. In this way the* life 
cycle of the E. dysenteriac jiivots arounel the* 
minuta form. W hene*ver a pe-rseen is infe*cte*d 
with amebic cysts, first minuta forms appe;ar 
in the intestinal contents. 'I hese minuta forms 
may invade the ente-ric wall, de*velop to the full- 
grown E. dysenteriae, and cause* the* characte-ristic 
ulceration: or the minuta fe)rms may re*main 
saprophytes, living on the inte-stinal mue'osa, 
and give rise to the- formation of e ysts which e an 
be found in the stool. 

d. Cholera. Until 1920, choh-ra e-piele-mics 
had t(j be* reported e*very ye*ar from the Nether- 
lands East Indies. On Java and Madoera alone, 
the* following numbe-r of chole*ra de-aths we-re- re-- 
ported betwe-e-n 1910 .and 1920 (13). 

Cludera Dfitths nv Java and Madaera 


I'MO 


1911 

6,9.19 

1912 

4,575 

191.^ 

1,562 

1914 

1,108 

1915 

1,144 

1916 

1,199 

1917 

ill 

1918 

9.864 

1919 

a, 818 

1920 

17 


.Since- 1921, thanks tocare-ful eiuarantine- nie-as- 
ures and e-xte-nsive* vaccination, the Netherlands 
East Indies had been fre-e from chedera apart 
from a small e-xphjsieeii eef 9 case-s impejrted 
from Singapore- at Batavia in 1924. Be-twe-e-n 
.Septembe-r 1937 and July 1940, he»weve-r, a small 
chok-ra e-pide-mic de-ve-Ioj)ed in senne native ham- 
lets situateal along the* ce^ast of seiuthwest 
Ceh-be*s and .some-what inland in the gove-rnment 
districts of Pangkadjene, (iowa, Barroe*, and 
Maros. Cases also occurre-d een three e)f the* small 
islanels of the .Spe-rnionde- arehipelago e)ff the 


Celebes coast abeeiit forty miles north of Macas- 
sar, anel two cases oe'curred in Macassar itself. 

'I'he inlecte-d coastal margin north of Macassar 
narrowed toward the north and was intersected 
by six small rivers and se-wral brooks. It was 
boimde-d by- the- highway from M.icassar to Pare 
Pare-, freem which two by-ways and some paths 
le-el inte) the hilly e.'ountry- and the limestone 
mountains beyaend. I'he; infe-cte-d coastal strip 
south of Macassar was bounded by the highroad 
from Maeaissar tee Takal.ir, 

d'he vSpe-rmonde archipe-lago consists of some 
fifty mecstly^ inhabite-d islands situated on a tri- 
angular re-ef stre-tching about thirty-five miles 
into the- o('e*an. 'riu* populations of the- dilTe-rent 
islands varie-s from a fe-w to two thousand in- 
habitants. riu- whole- of (he- Spe-rmonde archi- 
pelago has alneiit twenty thousand inhabitants. 
At (he- time eef the west monsoon the coastal 
regioti is lor the greater part Hooded; during the- 
east niemseeon the soil is cracked. '1 he communi- 
e'ations in the coastal areas are kept up by means 
ot numerous motor bus services over a long dis- 
tane'e* atui by the- fishe rmen anel prao-men along 
the coast and islanels. :\i the he-ight of the we'st 
monsoon in January and February, the several 
islands of the archipelago are* practically isolated 
for we-eks. d'he houses are built on piles. Drink- 
ing water is elrawn fre>m ])rimiti\’e- we-lls which 
are- so se:arce- that one we-11 has to do for several 
house-s and sometimes for a whede village. In 
the dry .season most of the wells run practically 
dry. Ne*ar the sea in the* coastal areas and on 
many islanels the wells are .so brackish that drink- 
ing water has te.) be- fetched fr(.)m else-where. d'he 
native's eh-posit tlu-ir e-xcre-me-nts on the land, but 
not in rive-rs, catials, or gutte*rs. 

rile* first cholera ca.ses occurred in September 
1937 in Pangkadje-ne* anel Barroe. Soon cases 
we-re- re-peirte-el in Se‘mat(-lloe--La(K-t, one of the 
islands of the* Spe-rmonde archipelago. Late-r, 
in January 1938, case-s we-re* re-peirte-d from Gowa. 
In the* same- memth, one- case* oe'curre*d in Macas- 
sar itself and new ease-s breike* e)ut in Barroe and 
in Maros. In I-'e*bruary it appeared that the 
islands .Sale-mo and .Sanane- of the Spe-rmonde 
archipe-lage) we-re* infe*cte-fl. In April 1938 an- 
othe-r case* oe'curre-d in Macassar. 

In 1937 and 1938, 48 caM-s were observed al- 
toge-tlu-r. In ( )ct(d)e-r and Novembe-r 1939 about 
25 more-; in June- anel July 1940, eight ne-w cases 
we-re- notifie-d. 'I'he clinical picture was typical 
fe)r chole-ra. .Sixty-five- pe-r ce-nt eif the ca.ses were 
fatal as is usu.il for this elise-ase-. 

We-lls anel wate-r jars useel by e holera patients 
in se)uthe-rn ( e-le-be-s we-re- e-xamineel anel iemnd 
to l)e- infe-cte*ei, whe-re-as wells belonging tei the 
ne-ighbeiring he)U,se-s we-re- not infecteel. Df 217 
e'e)ntacts e)f 40 che)le-ra case-s, 29 were founel to 
e-xcre-te- e heeh-ra bacilli. A few e)f the*se positive- 
e'ontaets sheme-d late-r characteristic signs ol 
chede-ra, but in no case* eiid eeiie of these- peesitive- 
e:ontacts elie-. Of 183 prejbable contacts examine-d 

in 1937 38, ne>t eene v\as infecteel; l)ut in 1940 
.senne- he-althy fion-e'e)ntae'ts we-re fe>unel to be 
e-arrie-rs. In eene vill.ige where there- hael ne)t eva-n 
l)ee-n a susjee-cte-el case-, 1.3 i)e-r ce-nt eef the pe)pu- 
lation wa-re fennul tee be- carrie rs. Of 17 eairrie-rs, 
11 we-re unele-r the* age* of sixteen, d'he findings 
of 1940 inelie-ate that the spre*ael of vibrieas was 
not limite-el tee ceeiitact perseins or to wells anel 
jars in (he- imnie-eliate envireenmeiit eaf the patient. 

I^pieie-miedejgie-ally anel bacteriole)gically this 
e he)le-ra e*|)iele-mie’ in ( a-ie-be s showeel a few re- 
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markable points (14). 4'here was hardly any 
tendency to an epidt'inie spread. In (-aeli of the 
fcnirteen villages only one case occur ret I ; in each 
of four villages two cases; in otdy one village 
were five c;ises observed. With a few exceptions, 
there was never more than one case per family. 
These epidemiological data indicate diffetamces 
from usual cholera epidemics. 

In addition the vibrios isolateti from the stools 
of the patients differed from the classical cholera 
bacilli. Bacteriological examinations showed 
the presence of t)acilli with cultural anti ino 
munological characteristics ol typical choh'ra 
\ibrios. d'he immunological reactions showed 
these vibrios to belong tt) the gcmuiiie ('holera 
organisms (sub group 10 of GakdM'K and 
\’i.NKATi<AMAN, Ileilteig t>|)e 1). However, 

whereas genuine cholera \il)rios <io nt)t produce 
hemohsis, the strains isttlated in ('elebes were 
definitely heniohl i('. 

riie problem of hemolytic cholera vibrios is 
an old (Jiie and has l,)een much discussed. I 'ntil 
thf epitlemic in t'elelies occurrtd, etcryltody 
agrt'cd that vibrios with .dl the cultural and im- 
munological cliaractt'fisl ics ol cholera viltrios, 
but with hemolytic i)ro|)erf ies, wtua- not patho 
genic and had to be distinguished irom genuine 
cholera vibrios. 

Tilt' histoiy of tliis problem goes back t(» 
GoTTSt. Hint It, who in lOO.S, worked in thetjuanui 
tine station <4' El 4'or, where the pilgrims re- 
turning from the Iledjaz are (‘Xamiued. At the 
|)ost-mortem of six dilbu'eiit pilgrims who had 
died of diarrhea but not of (dioleia, (hmsc imu ii 
isolated vibrios which could not lx* distiugtiished 
from I'holera bacilli. Not only had these six 
Itatients not suffired from cholera, but in l‘)05 
lujt one case of cholera had occurred in the 
lledjaz. 'I'liese so-called Id Tor vibrios could 
later b(“ distinguish(‘d irom ty|>ical cholera 
vibrios because they were hemoEtic. Since 
then th(‘ Pd d'or vibrio, a hemolytic cholera 
vil.uio, has been considered ;> non- |.)al hogcaiic 
type of bacillus. 

Many investigators have, sinci* 1905, studied 
this problem; and in 19.^0 I )()()Rt'.\H().s again 
isolated Pil 'I'or bacilli, but now from lie.dthy 
carriers in the Ibaljaz. 

In the Netherlands liast Indies, there had al- 
ways Ik'CU much interest in the possibility that 
El 'P or vibrios might be found in this area also. 
Only in 1957, an extensive survev of the whole 
archij)elago seemed succc'ssiullv to prove tliat no 
Pd Tor V iljrios could be i.solated troni .vO.OOO s[)eci- 
niens ot stools and surface water. Great , there 
tore, was the astonishment when in the ( elebes 
ei)idcmic hemolv t ic clndera vibrios were is*dat(‘d. 

1 he htmiolytic properties of the ('elel)es strain 
could be clearly demonstrated liy the technicjin' 
')f (iRtaci. The.se vil)rios were frankly hemolytic 
when two- to thri'e-day-old broth cultures vvi-n- 
e.xaniined. Hovva'ver, the result of the hemolysin 
test of Tavluk in pepton water cultures was le.ss 
<'lear-cut. The Gelebes strains were hemolytic 
^vlien the pepton water cultures were one da>’ old; 
but after cultivation for two days in pepton 
water— -the method currently u.sed in India 
Hie strains wen* no more hemolytic, d he Dutch 
bacteriologi.sts, after carefully studying the 

elebes strains, were of the opinion that the 
Celebes vibrios must lie identified with P>1 Tor 
vibrio.s, and that no reason existed to distinguish 
file disease of southern Gelebes as ‘bmteritis 
<dioIeriformis Tor.” PVom now on. lumiolytic 


choh-ra vibrios or Pd 'I'or vilnios could no mort' 
be lonsidercd as non-[)athog<'nic f>rganisms. 

d hese observations on the Gelebes strains have 
revived the inteO'St in hemolytic cholera vibrios 
in <itlu-r areas. In British Indi.i, careful research 
tor the prfSunce ol lumiolytic cholera vibrios in 
choh-ra patients was resuuu-d. It appi-ared that 
non-heiiiolytic classical cholera vilirios were 
found in all except one of the clinical cholera 
(Vises, riie same vibrios were found in 7% of 
the closi- contacts ol cholcn) cases .and in 16% 
ol the water sources vvhicli were in the direct 
neighborhood of cholera houses. Occasionally 
hemolytic aggliit in.able cholera vibrios which 
could not be distinguished from Id I'or vibrios 
were encountered. 'I'hev' were rarely found in 
the presence of disease, Imt usu.ally in [lersons 
who were u(tt sick .and who had not h.ad any con- 
tact with cholera c.a.^es (15). Anotiu-r surv'ey 
demonstrated the pre.sence of hemolytic cholera 
vibrios or Id I'or vibrios in filteeii ojieii natural 
water sources in two rural districts of India 
which were free from ( holera (16). It should be 
.(tided that in the .sime area, however, two non- 
hemolvtic ty[)ic.al choler.a strains wen- encoun- 
tered. riierefore, until now, southwestern 
Gelebes lem.ains I lit- onlv' are.a where, during a 
lv|)ic.il choler.i epidemic, hemolvtic choler.a 
strains, which ('ould not be distinguished Irom 
Id I'or vibrios, were isokited. In southwa-stern 
Gelebes I lit- Id I'or v ibrio is (‘videtitly liathogeiiic. 

c. The Net herl.inds East Indies 

had .always been free from [ilagia- until 1905, 
when two e.ises weia- discoveia-d in Deli on .Su- 
m.itr.a’s east coast. Ifoth the watchman and the 
r.it ('.(teller of -a godovv ii, where riie Irom R.angoon 
was stored, died Irom plague. At the time no 
new cases were discovered, but siiuc then it has 
been cle.uly realized 1)V .all the Public Health 
iiut h(»rities ol the NetIu-rlands P.ast Indies that 
the .(rchipel.(go w.as in gr.(V(* dang(‘r ot being in- 
vaaded by plague .at any time. I'he hollow b.im- 
1)00 m.ateii.il which is geuer.illy u.sed for the build- 
ing of native hou.ses and n.alive furniture is an 
excellent breeding pl.ace Im' the ubi(juitous rats. 
It was understood ih.at, as the X enopsylUi cln-opts 
occurn-d in large numbers on the rats of the 
Netherl.ands Piast Indies, the danger of an I'pi- 
demic was imminent as .^oon as cases ot plague 
vv(‘r(‘ introdiK'ed ti'om neighboring countries. 

p(tr si.x vears, the medical .authorities ol the 
Netherl.iniis East Indies lived in .anxious su.s- 
peiise until, in 19|1, the inevitable happened, 
('a.ses of pl.(gue .([ipe.ired in least Jav.a, first in 
fh(- residency of Malang, soon .iLso in Soerabaja, 
Kediri, and Madioen (17). In the ye.ar 1914, the 
number of c.a.ses reported in East Java rose to 
15,751. riien, however, the number of cases of 
plague in this part of j.ava diminished progres- 
.sively, and siiua- 192X the annual number of 
plague c.a.ses observed in the easti-rn part of Java 
has nev('r e.xcreded 100. 

In th(“ meantime, however, the disease had 
.spread vve.stward. In 1916, the port of .Seinarang, 
on the north coast of Middle Java, was infecU'd. 
'Phis was th(‘ starling {loint for a .serious epidemic 
in Middle fava, (-specially .severe in the years 
1921, 1924, '1925, 1926, and 1927. 'I'he peak year 
was 1925 when 30,000 cases wa-n- obs('rv(-d in 
Middle Java alone. 

This outbreak in Middh- Java can be consid- 
(-red till- si-cond phase of tin- epidemic. 

In the mi-anlime, the di.sea.se had spread to 
\V(-st Java, where in 1920, Batav ia, and in 1922, 
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Kiist 

Middle 

West 


.lava 

Java 

Java 

1911 

2,155 

1 

1 

1912 

2,276 

1 

1 

191,1 

11,. 184 

2 

1 

1914 

/.5,7,-7/ IVaky 

ear 5 

I 

1915 

4.851 

1,406 

1 

1916 

595 

592 

1 

1917 

202 

219 

1 

1918 

221 

51.4 

1 

1919 

169 

2,785 

1 

192U 

248 

8,891 

1.4 

1921 

257 

9, .501 

5 

1922 

1,17 

10,891 

1 

192,1 

7.1 

8. .42.4 

271 

1924 

157 

12,547 

.449 

1925 

260 

f^,.%'.9lVaky(-ar 1.275 

1926 

71 

6,829 

871 

1927 

219 

6,, 464 

1,172 

1928 

.15 

;4,741 

824 

1929 

7.4 

2,210 

1,812 

19.10 

s 

2.282 

1.695 

19,11 

.40 

.4.0.41 

1.478 

19.12 

5 

2,051 

4,. 466 

19.C? 

8 

1,085 

15.188 

1914 

2 

2.668 

20,.56‘,9 Peak year 

I9;c‘i 

1 

2,687 

1O..407 

19.16 

4 

1.69.4 

4.490 

19.17 

44 

1,156 

2,614 

19,18 

20 

616 

1,447 

19.19 

15 

40.4 

1,12.4 


I lit* incidi'iia' (if playuc in tbe ports and on 
(he coasts of Java lias always been nc^lij^iblc. 
\\ ithout exception, the main epidemic areas wen- 
in the hilly rej,,dons and (he mountainous pla- 
teaus of aiiout 1,000 feet (Maian^O Ma^clan^, 
'I'emani-^oen^, (iaroet, Bandoeng', Leies) and at 
th(‘ fuol of isolated \ r;lcanoes. 

I his predilection of the diseasi- for the interior 
of java has made it possible to ascertain that tin- 
XenopsyUa chcdpis alone is the vector of the 
plat^ue and that the Xetuipsylln astia, which is 
also a frequently occurriiij^ rat flea in the Nether- 
lands bast indies, does not play a nAle as \'ector. 
rhe ,V. (istifi occurs mainly at the coasts and 
only rarely in the hilly interiors of the country. 
Because the disease prevails in the interior, (he 
X. aslta can hardly be held lespimsible for the 
spread of the disease. 

rile plague bacillus reservoir in Java is the 
Malayan hou.se rat, Rntlus nittus iUnrdi, which 
builds its nests in the dark, especially in horizon- 
tal bamboos, on rfiofin^ poles and ceilint(s, in 
palm leaf thatched roofs, in tin- native bamboo 
bedsteads (tin- so-called bale-bale), in piles of 
timlu-r, and stores of food, d his rat .species 
fortunately has no tendency to iniKnitc-; thus 
the epizootic (f the rats is held in bounds. 'Die 
importance of the structure of hou.ses as breed- 
inj( places for rats becomes apparent when one 
considers the prevalence of plague amoii}/ the 
Indonesians in the very villages and cities wh<*re 


the Chinese and Kuropeans who live in hm;.,,, 
\nuU from oilier material remain ViraetieaWv ive. 
VorlmvaUAv, t\ie \Aay,ue e\Vu\emie h.\ 
\)Tav'\\ca\\v Vwuilvd to v\\e isVand ol y.w,, 

,-/V/r /aca, ca.ses ha\(' been obsertv-d //; 

//. I'llcinlhinp on Simintm. 
h. landjonji Balei im Karituon Island 
Kiouw archi})ela>>(> off Sumatra where, in )()>) 
thirty-three r.ises onwred The disettse nas 
(jossihly introduced from Mukyn. 

(. .Macassar on ( Vlcbcs where betwet-n }‘)2J 
and 1030, 150 ruses of phiyue occurred. The 
peak of this small epidemic was in 192/ when 40 
cases wen- observ(>(j. For conqiarison’s sake, it 
.should be added that, wlu-reas in Java Raltus 
norve^icus and Raltus conrolor have never been 
found to be infected with plague, in Macassar 
the latter two rat spc-cic-s were infected just as 
fn-ely as the Rntlus rallus dinnli. 

In 1914 the campaign against the plague »‘pi- 
lieinic was put into the hainls of a special anti- 
(ilagiie Si-rvice, belonging to the Public Health 
.Service. 'Phis campaign has centered mainly 
around the appli('ation of two methods: 

a. Fxtensive schemes for the improvi-ment of 
houses ami careful supi-rvision of the liuilding of 
new houses, where no occasion for the breeding 
of rats could exist. 

h. Vaccination with a live plague bacillus 
vaccine as designed by ()lTi:N. 

When houses wen- newly built or improvi-d, 
the use of hollow bamboo which, as mentioned 
above, favors the bn-eding of rats, was per- 
mitted und(-r tio circumstani'es. The following 
principles were u.sed for the impnn'ement of the 
houses. 


i<itin« \ 


( rt'iilaeed by tiles ur eotni 


(I. All tliiitelied 1 
mated iron. 

fi. .Ml unsidit, liolbivv tiaiiiiioo was 

l. wherever jiossihle. replaced by wood. 

•C where wood wa.s scarce, wooden stoppers wen- in- 
serted into the ends of the bamboo. 

I. .Ml pans licit cannot easily be seen (that is piece.s he 
tween two layers ot open hainboo) wi^re f-liniinaied. 

<1. The sniiaie ridme pole was turned in at an anmie so 
lhat no rat nests r onld be built upon it. 

By the beginning of 1940, l,.S79,75.f hou.ses 
had bet-n improved and 962,400 houses had 
bt-en built under the suiicrv eaon of the anti 
|)lague seri’ice. 'I'his campaign for tht- (Construc- 
tion of improved houst-s has been om- of the main 
factors in stopping the plague epidemic. On the 
other h.aiid, this improvement of the houses has 
It-d to a new danger which shows once again how 
carefully one must weigh any interfeit iice with 
tin- customs and the wavs of lib- of a native popn 
lation flK, 19). 

In the satm- art-a when-, thanks to this im 
provement of housing conditions, the plague 
mortality dt-crea.scd, the gi-m-ral mortality in 
cr(-ased! I his increase of the general mortalit)' 
rate was du(- to a malaria epidemic which jirac- 
tically always follows within a b-w months alter 
the hou.s(-s have bt-i-n imirrovt-d. I he improvt- 
mcrit of the rlwcllings transformed the vi-ry tin 
dcsirabit- huts of the Indone.sians into mat little 
houses with tiled roofs, 'i'ht- kitchen, which in 
the original huts was combined with the living 
room, was in the improved house located out- 
.side the dwt-liing. A smoke-catching device 
provided exi'ellent ventilation, and thi-n- was not 
th(- slightest doubt that the new houst-s had 
much more light and more air than tht- old native 
dwelling. Unfortunately, tht- absence of smoke 
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in the house permits mosquitoes to enter the 
dwelling. Mosquitoes, in gcmeral, abhor smoke. 
At the same time, smoke hides the odor of the 
human body; and when no smoke is present, the 
human body odor attracts the anopheliiu's. 
Can'ful counts have shown that ttai limes as 
many mosejuitoes vveri' found in tlu^ improved 
houses than in the old unhygienic Indonesian 
huts. Most of these extra mosquitoes were 
proved to be the dangerous Anopheles tuonilus, 
a situation which explains the spread of malaria, 
following tht' inqjrovenient of dwellings. 

'This unexpected and highly und(“siral)Ie coin- 
plication of the house improvement campaign is 
another example of man-made malaria. It shows 
that even in plague districts no campaign for thi' 
improvement of houses should be started without 
simultaneous and carelul species sanitation. 

The second measure which has been widely 
and suc'cessfully used in the anti-plague cam- 
I)aign has been vat'cination with a living plague 
vaccine, as (h'vised fjy Ottkn (20). flis in- 
vestigation first pro\'ed that there exists a rela- 
tion betw(‘(‘n the susceptibility to j)Iague of the 
1 ‘xperimental animal and the degna* of immunity 
caused by a dead i)lague vaccine. He found it 
imi)ossil)le to obtain a satisfactory immunity 
against f)lague in wild house rats and guinea pigs 
by means of a x'acciru' of killed plague bacilli, 
whereas in white rats and monkeys the same 
vacciiK' seennal to have a proti'Ctive action. 
Tame white rats and monke>’s ar<‘ only slightly 
suscei)tible to plague infectioti, and the small 
(h'gree of protection caused by the killed pl.igue 
\accine is sufiicient for these animals. Howewr, 
in highl}’ susce[)lil)le animals, as in guiiuM jags 
and wild house* rats, killed plagm* xaccine is 
inactive. Ottkn saw at the same time that 
after n-peated cultures in .artificial metlia some 
strains of the pi, ague bacilli became .ixiruhait. 
ffneol these* strains, which had become a\'irulent 
l»y such spontaneous attenuation, he* use*d .as a 
\aee'ine'. I'irst he pro\'e*el to his satislaction 
that su.se'e*[)tible' ex[)e'rimental .inimals (guine'a 
pigs .and white* r.ats) ceeuld lx* prot<a'te*d by in 
je'Ction with the*se living avirule-nt plague bae'illi. 
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I hen by e*xix‘rime*nts on \'olunte*ers he* as 
''eitaine*d that this live plague* ^accine* diel not 
vause* any complications. Finally, he* starteel 
)'a('cinating the* population. He* founel that in- 
Jeetion of this live* plague* \'accine* re*duces the* 
plague* fatality to about 25%. Unfortunately, 
this vaccine pnjtee-ts only against l)ubonic plague 
■lod not against pneumejiiic plague*. 'I'lie irn- 
'^tonity does not last any more than six or seven 
''jonths, and for the* campaign against e*nelemic 
plague* re*pe'ate'd vaccinations are* ne*e'e*ssary. 


By the e*nd eel 19,^9, about two and a half 
million pt*opIe had rece*ive'd meere* than ten mil- 
lion vaccinations and revaccinations with this 
live vaccine without untowarel results. This 
methe)el, the*refe(re*, e'an no leenger be* considered 
a hazardous venture*. F<ir ceetnpleteness' sake*, 
it may be aelele*d that in Madagasear in late*r 
ye*ars a live plague* \'accine* has be‘e*n useel without 
any ae cide*nt on H()<),ooe) persons (21). A small- 
seale* e*xpe*rime'nt in .South ,'\fri(a alsei ga\e* a 
faveerable* re*sult. 

In re*e-enl ye*,Trs. the* ituiel<*ne'(* eef idague* has 
ceeriside-r.ably de*ere*;iseel. In 19.^8, about 2, ()()() 
e'ase*s; in 1989, about 1,500 eases we'ie* observed 
in |a\'a. 1940 and 1941 we*re e spe*cially f.ixdiable* 
ye*ars with .197 anel 287 eases. It was ge*ne“rally 
acce*i)te*d that this iinprove*me*iU was due to the* 
moele-rnization of the* liouse*s and the* wide*spread 
vaeeination with a live* plague \'accine*. It has 
be*e*ii re*peirte*d that, the*se* me*asure*s having be*e‘n 
ne*gle*cteel sine'e* the* [apane*se* iinasion, the plague 
e*piele*mic has ag.'iin spre*ad e-onside*rabIy. 

/. Mile fever. In .Sumatr.a m,m\' ('ase*s 
of fe*\er of unkn<*wn e*tiology e)ccurre*(l. After 
care*ful study of this group, first a syneiremu*, 
which was originally de*signated as pse*udo- 
typhus, was se*paraled. It soe)n bc*came* clear 
that this pse udeetyphns e-eensiste'el of at le*ast two 
elise ase-s; shop typhus or murine* e*nele*inic typhus, 
.anel .scrub typhus or rnite* fe*\e*r, nowadays usu- 
iilly iele*ntifie*<i with tsutsugamushi l(*ve*r. Both 
dise*.a.se*s are* cause el by spe'e ial forms e)| rie ke*ttsiae. 
In northe*aste*rn Suni.atr.a whe*re* meist case*s of 
mite* fe*\'e*i ha\(' o< ( urie el, a spe'cial mite, the* 
i'roinl>i( nio delien.st.s (22). was tejunel to be re- 
sponsible* for the* transfe*r of the* dise*ase. More 
re*e e*ntl\', <e le*w e ase*s <le*se'ribe*el as mite* te*ve*r ha\'e 
also be*e*n re*[)orle(l from j.'>v.a, from the north- 
weste*rn p.art of Dute h Borne*e». .and from ( 'ele*be*s, 
especially the* norlhe*rn arm of ( 'e*le*bes, the* so- 
e*all(*il .Minahassa. 

,i;. Leplospirosis. I’A e n ,ifte*r the*.se* two ricke tt- 
siose‘S had be*en re*e-ognize'(l .anel eliagnoseei, the-re* 
still re*maine*el a group of le*brile* (lise*ase*s the e*tioI- 
og\ of whie h was unknejw n. \ i *; k \ ()()1M in 1920, 
cuiti\ate*el from the* blood of patie nts having one 
of the*se* eIis<*ase'S a s[)iroche*te‘ which he* ealled 
Spirodmetti pyroxenes. ('are*ful inve*stigation 
into this groU|) of spiroe lu'tal fe*ve*rs ultimate*ly 
pro\e*el lh;it \'i-;K\ ooKT’s sifiroche te* was elosely 
re*late*d to the* le*ptos|)inie* which cause* Weil’s 
disease*. It thus beeaiiie* e-xiehnt that in 1 )e*li 
on the* e*ast eaeast of Sumatra, there was incide*nt 
.1 fe*biih* le|)tospirosis which, altlmugh jauneliea* 
oce'urre el in onl\ le*n [)e*r ('e*nt of the* e ase*s .and the* 
disease* w;is harelly e*\e‘r fatal, still was elose ly 
e()nne*e te*el with W e il's elisl*.a^e*. 

(oaelually it transpire*el that the* s.inu* elisease 
occurreel in still other parts eel Sumatra; late r it 
was found on |ava, Betrneei, Tarakan Islami, and 
(\*le*be*s (28). ■ 

Ne>t eeilly did the* I'.ast Inelian le*pte)S[)ire)Se*s eh t- 
fer fiom the* e linieal pie tine* as kiuewn in the* 
we*stern part of the* weeilel, but the* lepteespirae* 
were* elifi<*rent fre)m T. uterofiemorrlni^iae, the* 
ceemmein spire)che*te* eif the Eureepeaii Weil's dis- 
e*ase. Only rare erases e)f this we-stern form eef 
Weil's elis(*ase* ha\e* be*e*n rece)gnize*d in a fe w 
limite*el are*as of the* Ne the rlanels Inelie s. A few 
sue-h eases have been ehagnoseel in Se'inarang oti 
the neerth coast e)f Java anel also eai the* small 
island of Noesa Kambangan off the* .seeuth ce)ast 
eef Java, oppeesite I jilatjai). On this island 
many different le*pte>spiroses eece ur because here 
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Sfwral thousand chain labori-rs, colK-ctcd 

froni all ixuts of the archipolaj^o, work. 

In northern Sumatra, however, where the 
rlisease is most frequent, some of the spirochete's 
isolated were idi'iitical with the L. pyro^i’nes of 
\ ,t':KV()(}RT, nowadays usually calleil L. selineni: 
sonu' were' iele'iUical with L. akiydnia or L. uu- 
tumnalis e)f the' Japant'se'. 

In Java, (\lebes, Borneo. Ikin^ka, and Billi^ 
ton, most of the ease's we'ie cause'el by atieithe-r 
spirochite, the L. hataviac, which is hiijhly 
patho^cnie' fejr t>uinea ])i.us. In Java the' Ne)r- 
wcj^ian rats, hlty pe-r ee'tit of which harbeir the' 
/v. baltiviiie, torm the' leptospira re'serve)ir. 'I'et 
make thini^s still more' e'e)mplie'ate(l. the ficlel rat 
of Ja\a, tlie R. r. hrrviaiuditltis, e'arrie'S another 
spirochete', the L. jdVtniit ti whie h is pal he )_ue'nic 
for neither man neir yuinea piys (24). 

Althem^h the ceemjdete elinical picture ol 
leptospirosis ele)es not e>ccur teeei fre'eiue-nt ly in 
Java, the dise-ase canneit be rare, l)e‘cause' seven 
pe'r ee'iit of all se'ra of patie'Uts with an\' le'briU' 
eiise-ase' in Batavia agglutinate' L. hdUividC. 

h. Fildridsis. I'ilariasis is a syndreeme' whie'h 
re'sults freun the' pre'Se'iu'e' of a special renmd 
W(.)rm, nowadav's calk'd WUrlicrcrid, in the' re'- 
troj)eritoneal lym])h ve'sse'ls ami lymph ylands 
of the leaver aleeloiru'n <mel the inyiiinal re'.yieen. 
'The sie-ns ejf the' dise ase 1\ inph se reitum. 
chylocek', htuphade'iiitis. lym[)hannitis are 
mainly conne cte'd with eelistructieuis eel the- lymph 
vc'ssc'ls anel lymieh ylanels. Olte'ii e ebstruct iein of 
the lymph vc'sse'ls eef the' k'us leaels te) e'k'phanti- 
asis. Seenie'time's e hv luria and e»lten fe'Ve'r eee'e ur. 
In the pe'riplu'ial lileeeiel. the- niiereefilaiiae' e;an 
usually be' feeuml. lor many ele'eaele-s. this elis- 
ease was known tei oce'ur xe-ry Ire'eiue'Utly in the 
Indei-Australian archipelayei; but until 1^27, 
e>nly e)iie' kinel eif W'ut hi’rrrid , the' lb. hdnt rollt, 
had been ide-ntihe el. d he- e e)mmon lieiuse- mets- 
ejuito, Cn-lex duirujucfdSi tdlits eer ('. fdli^dns, hael 
be e'n re'Coi>nize'd as the' main ve'Cteer eel thiselise ase'. 

'Idle' histeery of he>w a ne'W ir;<e7/e're’r/’e/ was elis- 
cov ere el in the' Xe the rlanels Ixisl Inelie-s edfe rs a 
few inte'rest iny' peiints. \\ he'ii a ChIcx fdti^dus 
sucks leloeeel fteiin a filaria patie'iit, micieerilariae 
ente'i* the' inte stinal tract eef the' meesejuite). I he-y 
pe'iU'trate' the stomach wall and re/ach the theer- 
acic muscles eef the' moseiuito. whe're* the-y leese' 
their she-ath. Oraelually these- sheathless micree- 
filariae' elexe-letp into aelult weirms, which are 
fejunel, after abeeut te-n daxs, in the heaei eef the 
mejseiuito. \\ he-n a normal inelix ielual is bitte n 
by such an infe-cte-d measepiito, the adult worm is 
intreieluce'd into the- human bexly, ultimate-ly 
re-achin^ the retroperiteene'al hlireeus tissue- from 
whe-re- the infe'Ction with mici olilai iae- starts. 

A Dutch Army physician, statieeneel in a tiny 
j^arrise)!! in neerthe'rn Achin in northern Sumatra, 
founel that at le-ast eene-thirel eef his ceemmunity 
was infe-cte'd with filariae. This |)hysi('ian, heew- 
e ve r, was strne k by the- fact that euily e-le-phanti- 
asis eu-eurre-el, and that eether si^ns eef the lym- 
})hatic system we-re- absent. He- ne-xa-r saw' a 
case' ed chyluria, chyleHcle, lymph screetum, or 
lymphangitis, and his eedle-aj^ue-s eef the sur- 
rounding ^arrisfens informed him that in their 
areas alsee only e-k-phantiasis and no other mani- 
festation e)f filariasis we re- e'ne'ounte-re'el. 

At the same' time*, this Army physician tried 
to infect C.'ulcx fdligdns with tlu' filariae* of his 
patients. Ihe description of the e-xpe-rime'iits 
performed by this physician, isedated in a little 
natix'c villaj^e- of Sumatra, ^ives a vivid impre-s- 


dl8 


sion e)f his scie'iitifie' intere'st. He caui^ht e'on- 
siek'rabk' numbe-rs of Cidcx fdtigdtis ,im\ k't them 
fee'd eui a he'avily inlc'e'te'fl Inelonesian. 'The 
spe'ciuu'us which hael sucked blooel we're' isolate'el 
from the* re'st anel kept alixe- in a jamiiot with 
some sugar wate-r. l lu'y we're- elisse-cte-el at elif- 
ferent intervals after the bloe)el nie-al. 

Inste-ael eef oleserving in the* infe-e-te-ei C'ulcx 
fdti^dns a elexe-lopnient e)f the- micreefilariae- intee 
aelult weirms, as he- hael been taught tei e-xpe-e t, 
he- saw that the* iilariae* die! neit ek-ve-kip, but elie-el 
twei to thre-e- elaxs afte-r they hael pe-ue-trate el the- 
musek'S (it the- theirax. He- the-n re-coguize-el the- 
impeiitance' of his re-sults which eliel neit agree- 
with curre-nt kneiw le-elge'; that is, the- abse-nee- 
of ge-nital k'sions in his filaria patients anel the- 
itiipossiliilily (if infe-cting Ciilcx fdli^dns with the 
filariae* of northern Sumatra. 

He- was so much impressed by the-se- twei tacts 
that he- cemside-re-el the- possibility of an unknown 
ir//.e7/e’re’rk/ as the- cause- ol liliariasis in northe-rn 
Sumatra. He- made care-ful blooel smears of his 
filaria patie-nts, staine-d them and se-nt the-m to 
Batax'ia in orde-r to haxe- the-m studied bx a com 
pe-te-nt parasitologist. 

rids e-xamination was made- bx' I )r. Bure., w ho 
found that, in contrast to the- microfilaria ol 
ir. iKimrofli, the mie'rofilari.ie from northern 
Sumatia pre-se-nte-el a te-w nucle-i in the- tail, that 
the- anal iiorus of the- filaria freiin Sumatra was 
place-d more- forward than in lb. bdnerofti, and 
that a few othe-r less important l)ut constant 
anateunical ek-x iat ions ce lulel a be) be- (list inguishe-d. 

I hus he- was le-d to the- discove-ry of a new filaria, 
II 7/.<//crcr/(/ imildxi, to xvhic'h the- name of Bri e. 
has be-e-n adele-d. ’ bnfejrtunately, bie H l l.NSTi.iN, 
the .Armx' physician whose- original work coio 
tribute-el so conside-rably to this dise'ox'e-ry, is 
ne'ver me-ntione'd in conne-ction with it. 

So it was de-te-rmine-d that this lb. nidUiyi is 
not transfe-rre'd ley Culcx fdtiydns, Imt by othe-r 
moseuntoes be-longing to the- Mdrisonid and 
A nophdes ( 25> 19). 

It has sine'e* t ransidre-d that much of the filari 
.tsis in the- we-ste-rn part of the- bast Indian archi- 
pe-lage) eend eif ( hina is due to 11. nuiUiyi. 
In Sumatra, both lb. bdturojti and 11 . mdhiyi 
are found. In Jax'a, filariasis is rare- anel bre-aks 
out only in the* eklta ol the Serajoe Rixe-r on 
the seeiith e eiast, xvlu-re- lb. nmlayi alone- is found. 
On the islanel of ('e-k-be-s, ])ractically all the- 
filariasis is eiue- to lb. nidldyi; but ein tlu- islaneis 
off southe-aste-rn ('e-k-be-s, the- elise-ase is again 
e'aused ley lb. bdmrofti. On C’erain Island, off 
e-astern ( e-k'be'S, all filariasis e'ases are due to 
Ib. mdldyi. On near-by Beie'reee* Island, only 
lb. bdturofli is found, as is alsee the* case on all 
the islaneis e*ast of Boereie- anel ejn Ne*w (luine-a. 

i. Miscdlancous. - - These examples tell onlx 
a part of the storx' of the scientifie: work of the 
lehysie-ians of the Netherlands Indies. A few 
other discoveries may also lee mentieeneel shortly. 

'bhe causative* organism of paratyphoiel (', the- 
Sahnonclla hirst hfiddii which Wkii. de'seribe-d in 
1917 anel NKOKiRe ii in 1918, was eliseeevered al- 
ready in 1908 by van boe.iir^M in Deli on Su- 
matra’s ea.st coast. Van be)e.iii';M isolateel tins 
germ from a group of felerile patients anel elesig- 
nated it at the t ime as /k/ezZ/wv suipeslijt r Ddi. 
This Salmnmila is a freepicnt e ause of epidendcs 
in Sumatra anel Jax’a (80), where'as Sdlmonclbi 
paratyphosus B has be'cn prezved to be* e'xtreinely 
rare* in the* archipe'lage). 'bhre'e new Sdhnonelh 
type*s have b<'(*n discove-n-d in this are'a (31). 
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The investigations ol van Stock dm on ral)ies 
vaccination havT unfortunately not rect-ivcd the 
recognition they di'scrvc (32). Slu' proved to 
her satisfaction that all the diffenait ral)ies vac- 
cines are inactive, and devised a new and active 
vaccine consisting of t he forniolized central nerv- 
ous system of exi)erinientally infected inonke\'S. 
'I'his preparal ion was in later years theonh' \ ac- 
cine used in the Netherlands Indies. 

Here tlu* forgotten fact that tlu' arsphenaniine 
treatment of framlx sia was di.scovered in 1911 by 
the Netherlandi'f Fi.c must b(‘ recorded. It 
must be added, however, that at the time, I'j.r 
did not work in the Netherlands Fast Indies, Imt 
in the Netherlands W est Indi(‘s in .Suriname. 

Of great importance for medical practice in 
the whole Orient was the previmtive work of 
.Sen i'l l' NKK and Kckm.n in Deli (33). By can*- 
ful study of the disi'a.ses anujiig tin* native labor- 
ers and by fJevising prevamtix’e measures, they 
reduced tin* very high mortality on the estati's 
to normal levels ami thereby reiuh'red the agri- 
(ultural development of many unsalubrioiis 
regions possible. 

Summary. — Occasionally disparaging remarks 
have been made about the Pul)lic Ht'alth System 
which the Dutch authorities had develop('d in 
the Netherlands Indies. TIk' coit' of the argu- 
ment is usually derivc'd from a compari.son be- 
tween the surface of the archipelago (760,000 
square miles), the number of the islands (about 
3,000), the population (about 65,000,000), the 
distances (from east to W(‘St about 3,000 miles), 
and th(* relatively small number of physicians 
who had been working in this enormous area (33). 
.Such superficial criticism, which is usually l)uilt 
upon “e.vperiem'es” collected during a flying 
visit of a few weeks to a few cities of th<- N«‘ther- 
lands Indies, hardly de.serves special attention. 

Anyway, the facts talk a different language. 
Thanks to the Public Health Service of the 
Netherlands lndi<-s, the general death rate of 
the population has decreased to tweiitv or 
twenty-five pin- thou.sand, whh'h is lavorabje for 
an oriental pojiulation. I he gmieral sanitation 
is so well organized that tin* d<‘ath rate of the 
i'airopeans in the larger citii's (hx-s not excei'd 
nine or ten per thousand. 

These n!sults ha\'e been olilaiiied l)y o\er- 
<oming .st'rious difficulties. TIk- Netherlands 
Fast liulies belong to the most mal.irious regions 
of the world, and the density of the |)opulation 
of some parts of the archipelago ninks with the 
highest figures known. 'The average <lensity of 
the population of the island ol Java is 800 per 
siiuare mile and of Middle Ja'a even 1600 pt'r 
square mile. The highest figures for Furope are 
found in Kngland with 1150 and in Belgium w ith 
1060 per square mile. 'I'he fna‘r-[)opulation of 
Java is especially serious becau.se Java is a 
|>urely agricultural territory, whereas Fngland 
■nid Belgium are industrial and commercial 
countries. It should be added that, although 
the Netherlands Indies are surrounded by coun- 
tries wluTe smallpox, cholera, and plague epi- 
demics occur practically every y<‘ar, smallpox 
and cholera had been almost eradicated from 
•he Netherlands Indies and the plague epidemic 
Was well under control. These n'sults can easily 
'’land comparison with the health conditions in 
the imperium, colonies, protectorates of otlu-r 
dountri(‘s where the number of physicians may 
nr may not have been gn'ater, compared with 
number of the population. 


Tinally, as described above, the weight of the 
scientific contriliul ions of this small corps of 
Dutch physicians who have Ixa-n (h'voting their 
efforts to the Public Health .Servic(> of the 
Netlu-rlands Fast Indies is considerable, d he 
physicians of the Ni'tlieriands owe a debt of 
gratitude and afiprcxiat i(»n to their colleagiu's 
who have transtormed the notoriously unhealthy 
Netherlands Indies into a healthy ti'rritory. 

It has been an honor to be allowed to ('ollect 
the facts mentioned in this .article as a token of 
appreciation t(ir the work ol the physicians and 
the biologists of the Netherlands Indies, a few' of 
whom have been sighing under r>erman oppres- 
sion, and many of whom are still suffering the 
indignities and <lang('rs of japnnese internment 
camps. 
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I. INlROPfCIION 

The following foivipilatioii attempts to Ki'i' 
a sketch of the i^eolo^y of the Dutch Hast Indies, 
its dev'elopment, general setting in global geol- 
ogy, structure, stratigraphy, and economic appli- 
cation. d'he writer sjtent over five years in 
varittus parts of the Dutch Hast Indies as 
geologist of the Hataafsche Petroleum Maat- 
schappij and he wishes to thank the Directors of 
that company for granting permi.ssion to pub- 
lish this article. Nlany Dutch geologists wouhl 
have been more competent to describe tlu* com 
pl(‘X features of the geology of the Dutch Fast 
Indies but, at presruit, it appears that they art- 
all interned by either (Germany or Japan. 

n. DKVKl.Ol’.MI'.N I or (.KOl-tX.K .\1, KNOWLEDC.E 

Ihe study of the geology of the Dutch Fast 
Indies is handicappi'd in most regions by densr* 
forest, the heterogeneity of the geological fea- 
tures anti by the physical difficultif s of travelling. 

I his is espet:ially true in the inf)untainous re- 
gions (tf the larger islands with the exception 
of java. Surface outcrops, as a rule, are n-- 
stricted to river beds, both large and small, and 
the gi-ologist must conduct his survey along or 
in the rivers, which is usually a rather wa-t job. 
As a consequence, kiKjwledge of the geology of 
these islands is less complete, in general, than 
in the best studied areas of Rurop<* or the 
P. S. A. a fact well illustrated on regional 
maps by patches of “al fresco” gec)logy as w'ell 
as by blank spots. To th(‘ present time it has 
been roughly estimated that about a thousand 
geologists hava- set foot on the Dutch Fast 
Indies during the past hundred years and that 

* Ort^inal contrilnilion, especially prepared for “Siience 
and Srientists tn the elhrrlands Indies." 


lietween lour ainl five thousand i)ublications on 
the gi'ology of the region have been printed. 

'rile earliest geological observations (Jii the 
Dutch Fast Imlies wc'rc* rei'orded in the 17th 
century by (7. Iv Rumfhh s. ('onsidering the 
period in which it was done, th(‘ work of Ri'M 
PHius is truly remarkable. 'Phe 18th ctmtury 
failed to arousi* any scientific interest in the 
colony but, in contrast, during tlu* first half ot 
the Ibth c(“ntury tin* study of geology attracted 
many scientists. It must b(' admitted, however, 
that this stimulated interest in geology trailed 
far behind the interest shown in botany and 
zoology. I'he observations were of a local nature 
and no large-scale maiiping nor discussion ot 
general problems was attempt(‘d. An exception 
to this is the outstanding monograph and geo- 
logical map of java by F. jiiNOHi UN which in- 
augurates the Ix'ginning of serious geological 
research in thi- Dutch Fast Indies. 

This period of more serious w'ork was will 
launched with the publication of the first volume 
of the “ jaarboek van het Mijnwezen in Nedei- 
landsch Indii*” (Annual of the Mining Depart- 
ment of the Dutch F7ast Indies) in 1872, with 
the appearance of the ” 'I'ijdschrift van het 
Koninklijke Nederlandsch Aardrijkskundig (a- 
nootschap” (journal of the Royal Dutch (no 
graphical .Society) in 1876, and with the begin- 
ning of the teaching of geology in the thna- Dutch 
universities Leiden, IJtrecht and Groningen 
in 1878, Direct results of this stimulus were; 
/) greatly increased interest in th(‘ homeland 
toward the study of geology in the colony, 2 ) 
numerous regional explorations performed In 
the geologists and engineers of Mijnwezen ami, 
j) the accumulation and study of collections ol 
fossil and rock specimens in the universities "I 
Holland. 
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The period of most rapid progress of lieolojrical 
work in the Dutch East Indies in-j-an after 1000. 
Alijnwezen had been concentrating its activities 
to problems of practical Kcoloi^y such as the dis- 
co\ery and exploration of valuable' mineral ile- 
posits. The purely seientifte exploration and 
sreoloftical mapping of the various islands beeanu- 
temporarily of secondary importanee. After 
1020, however, Mijnwezen lu-Kan a di'tailed J^eo- 
lo^ical survey of Java and parts ol Sumatra and 
has published a number of regional j^eolo^ieal 
n\aps eoverintt the entire ArchiiX'laKo- 

Betwe-en the years 1H88 and 1014 |)rivatel\ 
tinanced scie-ntiiic expe-ditions, mostly Dutch 
with a few Swiss and (ierman, explorexl many of 
the islands and ha\'e coutribute'd a ttreat deal 
to our knowU'djt’c of the ^eoloity of the- Duteft 
l-xist Indies. 

Another factor which ttn-atly stimulated ^eo- 
lo^ical research has been the employment of 
scores of geologists liy the- various oil e'ompanies 
operating in that R-gion. I p to the present time 
these geologists have niapi)ed in (•onsideral)l( 
detail practically all the Tertiatw basins in tlie 
Dutch ICast Indies, h^specittlly during tin- decade 
iminediat<‘ly preceding the catastrophe ol 1042, 
the oil industry employed many held geologists 
for surbice mapping; paleontologists for tossil 
determination in conne<-tion with proving the 
age of the strata encoimten-d; geophysicists to 
direct seismic, gravity and other geoiihysical 
exploration on the vast alluvi.d plains lacking 
natural outcrops; aeroplane-survey companies 
with their staffs for aerial photographv ot un- 
in.ipped jungle areas and subst-puent yh-tailed 
jihoto-geological interjiretat ion ol the pictures; 
and, finally, shallow drilling caiiijiaigns tt) locate 
faults or anticlines by me<ms ol lossil or elect ric- 
log corr(*lat.ions. Although it is true that most 
ol tin- roports ot these excellent studii-s are buried 
in tlu- flies of oil companies, a numlu-r ol them 
have been la-leased tor publication in recent 
years. The geologists and mining enginei-rs em- 
ployed by the gold, silver, tin and coal mining 
industries, as well as otlu-r private inining inter- 
ests, have likewise contributed their share to the 
geological knowledge of the Dutch East Indies. 

.Mention should be made ol the e.stablishnn-nt 
li>’ till- government of an agro-gi'ological institute 
and the rmploymetil of a few geologists by 
planter associations. Also, a special govern 
nieiit organization has lieen set up lor the study 
and continuous ob.servation ol the many vol- 
canos of the Archipelago. This latter w’ork has 
firgely been done very i-flicic-ntly Iroin aero- 
planes. 

This joint elTort by the governnu-nt ainl by 
the oil and mining companies, coupled with 
private scientific n-search, has made it possible 
to cover geologically about 80% ol tin- area of 
the Duteii East Indies. Much of this work has 
liet-n doiH- in remarkable detail. 4 he iOf e 
area which still remains “terra incognita is 
confined to portions of central Borneo, eastern 
^cw (iuinea, mountainous regions in many 
jiarts of ('eh'hes and the interiors ol several 
islands in (hi- Moluccas. 

m. GKNKKAl. SKI UNO IN (.I.OH-VI. (.KOI.OOV 

Bractically all islands of the Dutch least 
indies are situated in the zone called the Alpine- 
Ilimalayan geosyncline which occupies roughly 
I he area of the ancient 'I'ethys Sea. 'I'his great 
geological fe.ature merges here into the t iremn- 


pacific geo.syncline, oni- branch of which strikes 
across tlu- Philippines toward Japan and the 
oth(-r branch via Ni-w (luinea toward Nt-w 
/.ealand. it is .i belt of labile eipiilibrium and 
relative weakness in the earth's crust. I'his 
comparatively narrow Alpine-Hirnalayan geo 
syncline is bounded on the north by the highly 
rigid mass of the huge Eurasian shield (northern 
I'.urope and Asia) and on the south by the Gond- 
wana block (now' split into Brazilian, African, 
Indian and Australian shii-lds). 

From ('I'etaceous tiini- to the present, hori 
zontal movi-iiu-nts ot considerable but unefiual 
magnitude, especially in the (londwaiia block, 
affected large portions ol tlu- solid crust and i-x- 
erted treiiu-iuloiis (in-ssuri- on tlu- geosvncline. 
riic com()ression resulted in the formation ol 
high mountain chains a<’comp<iiiit-d liy extensive 
folding, overthrusting and the appearanci- ot 
nunu-rous volcanos. I'his otogenic (irocess has 
already passed its climax in tlu- Alps and in thi- 
ll imalayas, as i-viilenced by their size and alti- 
tude as well as by the extensive .nul complicated 
system of overthrusting and the relative scarcity 
ol at'tive volcanos. In contrast, tlu- region of the 
Dutch ICast Indies re|)resents, most inobaldy, a 
youthful stage of the orogenic process. Its 
mountains, as a rule, are restricted in extent 
and of low altitudi' with fewer and smaller (iv'cr 
thrusts but very rich in active volcaiioi-s. 

4 he islaiul festoons off the west coast ol 
Sumatra, the h-sser Smula bslands and some of 
the island strings in the Moluccas may be re- 
garded as re|)resrnting tlu- embryonic stage in 
the life ( vcle of a mountain system. In so tar as 
one can visualize, the Alps were in a com]),nable 
coiulitioii during late t rctaceous or earlv ler- 
tiarv tinu-. 

It may be said, therefore, that tlu- Dutch East 
Indies n pri-setits one of the most |)rinnising areas 
for ri-.search on certain phases ol major delorma 
lions of the earth’s crust, it is to be hoped 
that, in the future, concentrat(-d ellort in geol 
ogy. geophysics and volcanology will again bo 
din-cted here in ordor to tr\ t" solve a low more 
mv'steries of naturi-. 

IV. SIKHUKI. 


(it-Hcrtil. - \\\ the Dutch E.ist Indies the 
ioutlu-rnmost portion of the luirasian shield, ad- 
loining Malacca Peninsula and tlu- shallow t hiiui 
Sea. occupies the east coast of Sumatra, a narrow 
4rip along the north coast ol Java, the shallow 
Smula shelf (including Banka, Billiton, Kiouw 
rrchipelago. etc.) and the gn-ater portion ot 
Borneo. The Australian shield extends over 
nnlv a minor portion of the Dutch East ludies, 
i-r' the very shallow and fiat Sahul shell, the 
groiip of the Aru Islands and most ol the flats 
of South New Guinea. All of these regions an- 
exclusively occuiiied either by shallow se, is, by 
vast alluvial plains covering pern-planed terrains 
of mostlv igneous or metamorphic bed rock, or 
by moderately elevated hills and plateaus with 
mature topographic features. 

Pressed in between the two shields are a num- 
ber of long and narrow mountain systems which 
are gencrallv seiiarated from each other by deep 
sea channels, t'ouiu-cting with Burma the larg- 
est orogen «-xtends throughout Sumatra, across 
lava and the lesser Sunda Islands to Banda 
whence it seems to fade out toward the south- 
west (or, possibly joins with ( Vlebes). Another 
line connects the islands ol Sumba, 1 imor. 
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Tcnimbcr, Kci, Ceram and Huru aiul lies parallel 
with the vSunda-Banda archipelago. Celebes 
forms another complex sy.stem which, in the 
north, joins with the Philippines. 'I'he New 
Guinea mountain system, the highest of all and 
neare.st to the Alps in structural type, finds its 
continuation in Halmaheira. I he ^reat simi- 
larity in topographic form of (. cdebes and Hal- 
maheira is very striking. 1 hese two islands are 
situated at the hinge of the Alpine and the ('ir- 
cumpacihc moving belts and it st'cmis reasonable 
to suppose that identical structural forci's may 
be responsibli' for creating those twins of un- 
equal size. Mountain forming forces are still 
very active in the eastern Archipelago at the 
present time as proven, for <‘x.amph‘, l>y the 
elevated Oiiaternary coral riads tound on 
fimor at altitudes up to 1400 meters. 


called trunk folds and lie in between broad, 
flat .synclines. The greatest number of anticlines 
occurs in the area of maximum width of the 
island in the vicinity of Palembang. Another 
concentration of folds is to be seen in the north- 
ern part of .Sumatra both to the north and to 
the south of Mi'dan. 'I'he central part of the 
island, Indragiri, shows few structures on the 
map and South wSumatra even fewer. In the 
latter area this may be partly due to the im 
practicability of measuring tlu' dip and strikt* in 
the uncon.solidatetl, young volcanic deposits of 
the Ivampung district. 

The main structural movi-ments in Sumatra, 
as is generally the case throughout the Dutch 
East Indies, occurred in lat(‘ Tertiary time. 
Along the crest of the range of the Harisan 
Mountains, and frequently forming its highest 
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Sumatra. — I'he main structural features of 
Sumatra are parallel with the length of the 
island. This applies to the pre-Tertiary as well 
as to the 'bertiary folding. The backbone of 
Sumatra is represented by the Barisan Moun- 
tains which lie close to the west coast ami <'on- 
tain some centrally located longitudinal depres- 
sions (fault zones:'). Most foothill structures 
east of the mountains seem to fan out slightly 
toward the east and gradually disaj)pear near 
the edge of the Malacca shield. 

'I'he detailed structure of Paleozoic and Meso- 
zoic r<jcks is generally obscure becuiuse of restricted 
areas of outcrops. However, in the West 
Djambi district of .South Sumatra it has bemi 
ol)served that large overthrust folds occur in 
the Permo-('arboniferous strata. West of the 
Barisan Mcmritains only a few Tertiary anti- 
clines have been f(jrmed along the narrow coastal 
l)lain. East Sumatra, on tin* other hand, reveals 
a very large number of long, narrow anticlines 
and synclines, formed “en echelon” with cul- 
minations and saddles, longitudinal crestfaults 
and innumerable small cross-faults. 1 he com- 
mon type of 'bertiary anticlim* here has a flat 
crest with very steep, short flanks, 'bhey are 


peaks, are a large number of both active and 
extinct volcanoi'S. 'bhe most famous of these is 
Krakatau lying in .Sunda Strait between .Su- 
matra and java, whose spictacular eruption in 
1883 is well known tin* world over. 

Java. — 'bhe major structural lines appear to 
lie in an <*ast-west direction in Java — roughly 
through the central part of tin* island. 1 he 
type of pre-'bertiaiy structure, however, is nol 
known as the area is lilanketed by the deposits 
of numerous active volcanoes. Volcanic deposits 
cover about one-third of the surface of the 
island, 'bhe mountains of Java do not consist 
of chains or continuous masses Init are coinpt^sed 
of strings of large and high volcanic cones sepa 
rated by broad valh-ys and flats. Most of the 
Javanese* volcanoes are arranged in E -W lines 
but some of them, such as the bengger-.Semerii 
south of .Surabaya, ap])ear in N S lines, indi 
eating cross disturbances at depth. In the 
northern plains a large* number of 'lertiary ante 
dines have been observe'd, most of which are 
topographically expressed as long, narrow ridges. 
The greatest number occur in the region betwei n 
Sernarang and Surabaya and extend c*astwar<l 
into the island of Madura. Some of these anti 
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dines exhibit very steep flanks but, on the whole, 
th(‘ intensity of fohlinjf appears to become re- 
duced toward central and western Java. The 
d'ertiary formations found along lh<“ south coast 
of the island arc, as a rule, horizontal j)r only 
slightly tilt(‘d. 


Dutch luist Indies. The limited areas of Ter- 
tiary si'dinients reveal evidence of only slight 
influence due to folding and faulting. Also, it 
is worth mentioning, that the volcano laiii- 
l)oora on th<‘ island of .Sumbawa, during its 
eruption in 1815, ('jected not less tlian 150 cubie 
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Lesser Suntia Islands from Bali to Banda. 

1 h(‘ lesser Sunda islands are of the same type 
AS Java although here the individual volcano 
groups, as a rule, are separated by the s('a in- 
stead of by plains, as on Java. As practically 
all of these islands are built up of young, uncon- 
solidated volcanic material, very little is known 
of the underlying structures in this part of the 


kilometers of material in a short time. Banda, 
the last island of this group, is nothing but a 
volcano emerging from the si-a. 

Smiha- Timor- Tenimber-K ei-( eram-Buru archt- 
pelai>o. — ]n contrast to the above mentioned 
island string, the d'imor-C’eram belt has no 
active volcanoes whatever and the sedimeritary 
formations present, including Paleozoic, Meso- 
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zoic and I'crtiary, as a rule are wa 11 exposed, 
rile general trend of structures in all formations 
extends, for the most part, in the direction 
parallel with the archipelago. 'I'he main excep- 
tions to this rule are tin* branching off of the 
easternmost island group of K(“i in the direction of 
New Guinea and also canlain irregularities on 
Ceram and Burn. Our prescmt knowledge is too 
fragmentary to attempt an analysis of tin* vari- 
ous orogenic movements, with their intensities 
and direction, taking place at dilTt'ri'nt times. 
In detail, the observcal structures on most of 
the islands are extremely complex. For ex- 
ample, in many regions on 1 imor, only the* in- 
troduction of sizable overthrusts can explain the 
position of older sediments resting upon younger 
ones ovc'r considerable distances. Flu' same is 
true for other islands, ( c'ram, where the 
'I'riassic lies on top of the Cretaceous-J urassic 
sequimce. d'he general dirc'ction oi overthrust- 
ing appears to be from the Banda Sea outward. 


pushed in the direction of the Australian shield. 

In the neck of the Vogc'lkop, between Geel- 
vink Bay and Macluer Gulf, the orogen is re- 
duced to a few narrow anticlines. However, 
farther north and along the north coast of the 
Vogelkop tht' orogen grows rapidly in width 
and elevation, forming anotlu'r complex moun- 
tain .system again with indications of overthrusts 
toward the south. South and west of the little 
town of Manokuari are two 'IVrtiary volcanoes 
which, at tinu's, have been reported smoking. 
Fxcept for these* two highly doul)tful “active 
volcanoi*s’’ none exist within the boundaries of 
Dutch New Guinea. I'o the north of the Snow 
Mountains is situated a broad longitudinal de- 
pression called the Meerx laktc*. 'I'his depression 
is bounded on the north by a vi-ry com])licate(i 
bell composed of numerous, highly eompri-ssed 
anticlines (occasionally with igneous aiul meta- 
morphic cores) and also, some smaller igneous 
masses of unknown structure. 



K.eki-; S2 iaflfr Rei ii n) 


A possible exception to this general direction of 
overthrusting may be found on Bum. Sumba 
and Kei are two island groups in this belt which 
appear least affected by fohling proc(‘S.S(‘S as the 
I'ertiary formations present there are observed 
to be either horizontal or to form only gentle 
undulations. The vertical movement in recent 
times in this archipelago is considerable, as 
shown by the elevated Quaternary coral reefs 
on many of the islands. 

New Guinea. - I'he structural picture of N«*w 
Guinea is strongly dominated by the c<*ntral 
mountain system, the Snow Mountains, which 
trend east-west except in the area of the V'ogel- 
kop where the trend is north-south. Within the 
Vogelkop the east-west trend is regained near 
.Manokuari. Ihe Snow Mountains, extending 
800 kilometers in length and from 150 to 200 
kilometers in width, with hundreds of peaks 
more than 3000-4000 meters in elevation and 
with several glaciers and permanent snow 
fields directly under the erjuator, may be 
considered a typical Alpine-Himalayan oro- 
gen. The structure of the Snow Moun- 
tains has not been explored to any extent, as 
yet, but the observations made in the Carstensz 
massif and the predominant northerly dips 
leav(* little doubt that here we are in the 
presence of a complex overthrust system, 


The island of Japen is a sharp, pipibly 
faulted, anticline in metamorphics and Miocene 
limestotu*. 'File Schouten Islands show, in the 
north, flat structures in the Miocene and in the 
south, elevated and tilted Quaternary coral reefs. 

Tin* foothills of the southern part of the Vogel- 
kop are composed of a numlier of long, narrow 
'Fertiary folds, d'he Peninsula of l^omberai 
contains a few broadly arched flat anticlines 
exposed in Mioceiu* limestone. Ihe vast plain 
lying to the south of the Snow Mountains seems 
to contain no Tertiary foothill structure of any 
considerabU* siz.e. If present, such structures 
may lie buried beneath the great thicknesses of 
Quaternary gravel terraces which follow the 
foot of the Snow Mountains as a wide belt. 

ifnlmaheira. - d'his strangely shaped island 
is in direct connection with western New Guinea 
through the islands of Waigc'o, Salawati and 
Gede. 'Fhe tectonics of Ilalmaheira are stdl 
very ol)scure, as no geological map has ever been 
made of this island and only scattered, local 
information is available. We are, however, sale 
in assuming that the long, narrow arms of the 
island represent definite structures of sonu* sort . 
'Fhis is substantiated by the beautiful row ot 
active volcanoes, including dernate, along tin 
west coast. 

Celebes. — d'he island of Celebes is not onn 




— Figukk 83 {afln Kuti kn) 



84 {after Rutten). — For legend see Figure 83. 
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complicated as regards topography but still 
more so geologically. Its structure repres»‘nts a 
strange combination of almost recent rising of 
the land of widespread volcanic activity; un- 
equal folding in different areas at different times; 
and considerable faulting along the coastal 
regions and in the interior. Tlie regional strike 
of the formations frequently does not follow the 
topographic outline of the island; for example, 
the formations in northwest (adebes s('em to 
cut across the island, ther(!l)y suggesting a fornu'r 
connection with the Sankulirang Peninsula in 
Borneo. As evidenced I)y youthful cf»ral ter- 
races elevated to heights ol 500 to 1000 miners 
above the present s(‘a level, many parts of C elebes 
must have risen V(“ry considerably sinc(“ late 
I’leistocene or even more retamt time. Crc'ta- 
('eous and 'Tertiary sediments were loldc'd, olti-n 
very sharjtly, in late Tertiary tina*, as can be 
observed in Soutli C'eleb(‘s, Buton and Alima, 
t’ontemporaneous with these folding movenKuits, 
or partly somi'what later, many laults di'veloped 
Ldong the edg«' of the island with occasional 
graTien in the interior. Active volcanism, which, 
in early 'Tertiary time, spread over tin* greater 
I.iart of (.'elebes, is at |)resent restricted to the 
extreme northeast jiortion of the island around 
tile town of Meiiado and tlu‘ adjoining island 
string pointing north. As alread)' mentioiH*d, 
tile comjilicated tectonic features of ('elebes may 
be due to its location in the " wlnrliiool” at the 
juncture of Alpine and (.'ircumpacihc gi'osyn- 
clines. 

— • 'This large island consists ol a 
western and central upland c.)! moderate alti- 
tude, a wide southern plain and an eastern hill 
licit parallel to the coast line. Past Borneo is 
generally a flat plain of \ariable width between 
sea and foothills, with larg(‘ Hats in tlie interior, 
such as the lake basin of the middle Mahakam 
River. In central and western Borneo at least 
six clearly distinguishable orogenic jihases have 
been observed. 'These took place in the follow- 
ing order: 1) in [ire-Pei nio-( arbonilerous tim<‘, 

2) between Permo-C arboniferous and 'I'ria.ssic, 

3) between Upper 'Triassii^ and Uretaceous, 2/) 
during Cretaceous time, o) during Power 'Ter- 
tiary and 6) during Upper Tertiary time. T'rom 
diis it can be readily sta n that the structuri* here, 
is highly conqilicated. It must be said, howi'ver, 
that the latest 'Tertiary orogeny did not (irodiua'as 
pnjfound changes as may lie seen in central and 
western Borneo where only a slight tilting of the 
formations resulted from it. 

1 wo major directions of regional strike have 
been ascertained one NNP .SSW and the 
other approximately P-V\'. Besides, in western 
and central Borneo, a NP .SW direction domi- 
nates the above mentioned orogenic phases of 
Pretaceous age and older. The 'Tertiary .struc- 
tures, as a rule, are (organized in an i'U\V direc- 
tion. Along the east coast the prevailing .strike 
"f the anticlines is NNP S.S\V as far as the 
peninsula of Sankulirang where the direction 
abruptly changes to NW-.SP. Pvidence of 
‘ ross folding and faulting has been observed in 
many (ilaces and this may account for the 
e.xistence of the large interior basins. 

A number of long, highly compressed anti- 
Uines ar(; exposed along the east coast from C'aiie 
■Vlatan and Pulu Pant as far as Sankulirang. 

a whole the.se structures pitch at a low angle 
towards the north. In .South Borneo, C'reta- 
' ecais rocks and igimous basement are exposed in 


the con;s of the anticlines, but North of the 
Mahakam River, only Tertiary deposits are- out- 
cropping. In Sankulirang the strike changes 
locally to P-\V and suggests a relationshi[) with 
C(‘lebes in this area. Farther north the strike 
changes abruptly once more and becomes NVV - 
SP, cutting entirely across both Dutch and 
British Borneo to the north coast of Brunei. 

1 he east coast folding represtmts the late 'Ter- 
tiary orogenic phase and heiX' very fi\v traces 
are to be found of the okh-r mowments so 
clearly depicted in western Borneo. Appar- 
ently, w'(‘stern and central Borneo became prac- 
tically rigid in earl\ 'Tertiary but movements 
along the eastern shore may' be in jmogfess even 
at the present time. Tairthquakes <ire relatively 
fre(]ui'nt in eastern Borneo whik- rare in wa'stern 
and central Boriu-o. Active \'olcanoes are lack- 
ing on Borneo. However, two tiny cones of 
probable IMeistocene age (one with a small crater 
lake) have been discovered in southern Kutei 
near the Mahakam River. 

Utuonjorniitics. 'The Dutch IPist Indies 
hav«‘ umk'rgone several cycles of uplift, folding 
with emergence and subsetpient erosion. This 
is clearly <‘videnced by the six orogenic stages ob- 
.ser\'ed in western Borneo. 'The.se orogenic move- 
ments are disclosed by the pi'e.sencc' of uncon- 
formities showing transgression ol marine si'di- 
ments over peneplaned land ma.s.ses. Owing to 
the fact that the region of the Dutch Past Indies 
is, and has Tteen far back into geological time, 
an assemblage of changing islands, unconformi- 
ties ari' mo.stly of a local nature. 'The marine 
transgression over the various lewlled islands 
occurred at different times, whereas the seas be- 
tween th(“ islands received continuous deposition. 
Possibly, dining alternate orogi'iiic stages, this 
m.irine intra-island region was folded up to 
become thy while the former island remained 
beneath the sea. Perhaps for lids reason no 
unconformity can be traced throughout (he 
Archipelago. 

In addition to tin- unconformitii'S oliservetl in 
western Borneo a ftwv more may be mentioned 
here. In 'Timor, bt'tween Middle 'Tertiary and 
Pate Pliocene-Parly Pleistocene; in .Sumatra, 
between Pate Mesozoic and Parly 'Tertiary; in 
Java, between the 'Triassic and Midtlle Creta- 
ceous (Cenomanian): in easti rn Bormo (knally), 
between (.'retaceous and Pocene. 

V. STKArl(.k.\l*nY 

/>//>'. After Permian time the 
(iondwana block and Purasia wt-re siparated 
from each ttllu'r by the Tetliys Sea. 1 he fossils 
clearly indic.ite that, bi'tween Permian and early 
Tertiary times, a close connection existial be- 
tween the present Dutc'h Past Indies and the 
Mediterranean la-gion. Often the fossil faunas 
are found to be practically identical ainl some- 
times they exhibit variations and specific differ- 
ences clearly dating the formation of temporary 
kind bridge's or other barriers to the interchange 
of faunas within the 'Tethys Sea. In Pocene 
time the water connection between tin- Mediter- 
ranean region and the Indies was elefinite'ly 
se've're'el bv uiilift, thereby cutting the 'Tethys 
are'a into a numbe'r of marine' b.isiiis seiiaiate el 
from each othe-r by broad laml bridges. .Sev- 
eral restricted depositieinal basins we-re thus 
cri'ated in the regiem of the- Dutch Past Indies 
during Pocene time, gradually bei'oming filled 
with eroeleel material fremi aeljoining laiul masse's 
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with eroded material from adjoining land masses 
throughout the period ()f tin* entire Tertiary. 
A number of th<‘se d'ertiary basins are now quite 
dry but the elevation of tlieir present land sur- 
face is still very close to sea lev('l. 'I'he follow- 
ing brief descriptions give a general summary 
of the formations present in the Duteh East 
Indies. 

h'ormations as (dd as edrly Paleozou are \ery 
scarce in the Dutch East Indies. So far Devonian 
fossils have been definitely identified only from 
nstricted areas of outcrop along tin* SDUtln rn 
slope of the Snow Mountains in New Guinea. 
Many of the metamorphic rocks could l)e of this 
age but the absence of fossils in them precludes 
any ag(* determination. 

'I'lu' crystalline schists were mostly laid <lown 
originally during Paleozoic and Mesozoic time. 
It should be noted here, however, that these 
schists are generally much younger than thought 
by the first explorers. Different stages of meta- 
niorphism have been observed and all rock types 
nia\ be affect(‘d. Metamor{)hic rocks (xcur 
princij)ally in Sumatra, Borneo, Celebes, the 
islands of the 'rifiior-C'eram archipelago, llal- 
niaheira and New (iuinea. 

Carboniferous and Permian sediments are 
tairly widespn'ad but occur mostly in small 
patchi-s o\'er the whole Archij)elago. In the dis- 
trict of Djaml)i in southern Sumalra, Epper 
( 'aii)onifcrous and l.ow Permian are proven by 
the occurrence tluTc of such fossils as fusulini<ls, 
hrachiopods of the genus Productus and fossil 
pl.ants like Pecopteris, Lepidodendron, Si^illaria, 
Sphenophyllum, Calamites mnl ( ordaites. Power 
t .'irboniferous beds containing Spinfcr have 
been re('orded from a single outcrop in the region 
ol .Sungei Pandak. P'ossiliferous Permo ( ar- 
bonilerous strat.i are found also in the highlands 
ol l^niang in central Sumatra and in nortlunn 
Sumatra as well. The above mentioned forma 
(ions consist mostly of thin limestone and shale 
meinbers interbedded with thick mas.'^es of lava, 
tulf and other igiu'ous mat(‘ri.al of the same age. 
A similar interbedding has been observed in 
the Permo-( 'arl)oniferous of western Borneo. In 
I imor are found fossiliferous Permian outcrops 
such as limestone, marl and tuff. In this rich fossil 
tauna is a high percentage of species so far found 
only ()n Timor. 'PIk' Permian ammonite tauna 
ol I imor is the richest in the world and occurs 
in the field with an af)undance of corals, bryozoa, 
blastoids, crinoids and l)rachiopods. Fossili- 
ferous rocks of Permian and ( arboniferous ag(‘ 
ha\e also been discovered on otlier islands of the 
I imor-(A‘ram archipelago and in se^■l'ral regions 
in the .Snow Mf)untains of New (iuinea. How- 
ever, the extreme wealth of well-preserved fossils 
of this age seems to be entirely restricted to the 
classic localities found on the island of Timor. 

I riassic sediments, occurring in a number of 
different facies, are found on many islands of 
the Dutch blast Indies. In Sumatra fossiliferous 
deposits of clay shale, .sandstone an<l limestone 
^p, Tria.ssic age co\a*r fairly largi* areas, 

this is the case especially in northern Sumatra, 
ju the highlands of Padang, and on the small 
of the Riouw archipelago .south anti east 
of Singapore. In western Borneo the Triassi* 
foliations, as generally developed, consist of 
tuffs and other volcanic rocks interbedded with 
terrestrial and marine deposits, the fossils of 
ivhich afford the clue to the geologic age of the 
e ntire se(|uence. ( lay shale, sandstone ami lime- 


stone of I ria.ssic age ha^■e also been reported 
from southea.stern ( elebes and the adjoining 
island of Buton. In the Moluccas the presence 
of 1 riassic sediments has lieen recordt'd by the 
di.scovery of fossils on Burn, Gerani, Ambon, and 
MisooP However, the rria.ssic of the Dutch 
East Indies became world-famous through the 
abundance and lainarkabh' preservation of its 
fossils found in the sediments and tuffs of Timor. 
Here the formal ions of the 'I'ria.s.sic are character- 
ized by the d(‘velop!nent of different facies 
which often seem jiiled on top of each other by 
overthrust faults. Power Triassic occurs only 
as the ( ephalopodic facies in limestone com- 
plexes. Middle Tria.ssic is represented by \airi 
ous lai'ic's groups such as shale and marl carry 
ing Ihionella, shale containing Clobii^erina and 
Radiolana ami, .d.so, a s<‘(iuence of .sandstone and 
shale rather closely res<‘nibling the Fly.sch of the 
.Aljis. In the Fpper Triassic w’c ob.serve cephah)- 
pod limestone members interbedded in tuffs 
atid ofttm nearly (•xclusively built up from the 
remains of .immoniles and nautiloids, as well as 
pelecy|)ods. gastropods, hrachiopods and tin* 
tests of foraminilera. The peh’cypod facies of 
th<‘ Fpper Triassic is charact t‘rized by limestone 
and shal<“ containing llalobia, marls with the 
genus Monotis and .'.i’.iccous limestone, shale and 
chert c.irrying .ilmndant RadioUiria. 'The Fatu 
linu'stoiie facies consists of oolitic limestone, 
coral reels .and red and brown limestone contain- 
ing ammonites, some gastropods and a few 
hrachiopods. P'inally, the so-call(“d Fly.sch faci(‘s 
with Paonella consists of clay, shale, marl and 
breccias. The basic igneous rocks which have 
intruded tlu- Fpper Triassic are obviously of 
younger age. The pelecypod facies of the Fj)per 
Triassic ;tre to be found on most of the other 
islands of the 'Timor archipelago but, again, 
without the richness of tlu* 'Timor fauna. 

Jurassic deposits foutul w-est of Makassar 
Strait are, for the most part, metamorphosed, 
where.is, in tiu' eastiTii half of the Archij)eIago, 
the Jurassic rocks generally have been unaffirted 
by metamorphic action. In Sumatra fossils are 
wry scarce in partly or wholly alien'd phyllites 
and schists. Some poorly pn-served belemnites, 
C(.>rals and pelecypods have* bc'i'ii found there but 
the colU'Ctions arc' too fc'w, by far, tcc t)c'rmit .1 
subdivision of the Jurassic. In Java, schists in 
combination with basic c'rupli\c' rocks and radio- 
larian cherts are considerc'd to bc' of doubtful 
Jurassic age. In western Bornc'o strata of Juras- 
sic age occur in small patches as .sandstone', shale- 
and limestone. 'The* limestone beds of this n-gion 
contain a fairly rich fauna of ammonites includ- 
ing Reineckia, and of pelc-cypods including 
Mytilus, Cardiim, Pecten, Ostrea and Phola- 
domya as well as corals and numerous plant re- 
mains. The so-called PFinau formation with its 
radiolarian cherts may be partly of Jurassic age-. 
In southeastern Celt'bes shalc-s c'ontaining belc-in- 
nites are definitely Jurassic in age. In the- 
Moluccas most stages of the Jurassic are (level 
oped as dark calcareous shale with .some chert, 
especially on the islands of Sula, Din, ('(-ram 
and Buru. 'The most complete .section outcrop.s 
on Misool. The rich fauna of these shahs tarn 
tain most of the typical Jurassic ammonites, such 
as Macrocephaliis, Oppelia, Stephanoceras, etc., 
besides Belemnites, AucelUi, Inoceramus, etc. 
In the 'Timor row' of islands Jurassic is present 
as gray shale and limestone with numerous well 
preser\ed cephalopods. jV'h'cyiJods and brachio- 



Staijffkr: The Geology of the Netherlands Indies 


330 


pods. I'he Dodger is shown as ferruginous clay 
shale and calcareous shale. Finally J urassic rocks 
have been discovered in many parts of Dutch 
New Guinea, especially north and south of the 
Snow Mountains and in the Vogelkop. The 
Bajocian and Callovian stages of the Jurassic 
occur in the neck of the Vogelkop, as proven by 
a moderately rich fauna including Macroceplia- 
lus, PhyUoceras and Steplianoceras. 

Cretaceous. — Lower ('r(*tac(‘ous has been 
definitely located only on the islands of Borneo, 
Sumatra, Nmv Guinea and Sula, l>ut Upper 
Cretaceous has been recognized on most of the 
islands of the Dutch East Indu's and covers a 
sul)stantial area. In the Djambi district of 
southern Sumatra, Lower Cretaceous shale, 
limestone and sandstone occur with Neocomiles, 
I'urmanoiU's, Ostcrella. Nerinea, etc. Small, 
isolated outcrop areas, mostly I’pper ('retaceous, 
are spread over the extent of the Barisan Moun- 
tains. Practically the entire known sequence of 
Cretaceous from Valanginian to Senonian, con- 
taining abundant, well preservi'd and character- 
istic fossils, has lieen discovered in two sections 
in western BoriK'O. 'fhis stratigraphic subdivi- 
sion was made possible by close sampling and 
detaileil surwy of the two sections and subse- 
(pient study of their rich faunas which rev<‘aled 
the presence of more than twenty species of 
ammonites besides scores of pelecypods, echi- 
noids, orbitoids, etc. The Cretaceous here is pre- 
dominantly shale with occasional conglomerates, 
sandstones and marls. In the core of the moun- 
tains of southeast(‘rn Borneo considerable areas 
of Cretaceous linu'Stone, with lesser amounts of 
conglomerate, sandstone and shale, are exposed. 
Here fossil determination has proved the pres- 
ence of C enomanian and Sr-noniaii. In Java, the 
<'retaC(‘ous is known only from a few isolated 
spots in which fossiliferous limestoiu* is inter- 
calated in betwei-n masses of serpentine, chlorite 
and mica schists. In tlur Sula Islands, \’al- 
anginian with PhyUoceras, Ifoplites, Strehlites, 
etc., is developed in shale facies. In th(‘ d inu»r 
arc of islands richly fossiliferous, limestoru' and 
shale with chert concretions have been found in 
many places. The Alpine “couches rouges” 
and the Seewer limestone facies of Switzerland 
are found here with identical fauna and lithology. 
An U|)per (.'retaceous deep-sea facies, consisting 
of red clay shale containing manganese nodules 
w ith enclosed shark teeth and radiolaria, is known 
on Timor. In Celebes, ( retaceous beds consist- 
ing mostly of limestone, are found outcropping 
on the southeastern arm of the island. .Smaller 
areas have been observed in other {portions of 
Celebes on some of the adjacent islands. In 
Misool the Cretaceous is well exposed as lime- 
stone, day, shale and calcareous sandstone con- 
taining a fairly rich fauna. On llalmaheira. 
Upper Cretaceous occurs as red and grey lime- 
stone interbedded w ith tufaC(‘ous layers. Finally, 
Lower Cretaceous is restricted to northeastern 
New' (iuinea while Upper ( retaceous occurs in 
many parts of the Snow Mountains and in the 
Vogelkop. 

Tertiary. — d'he 'I'ertiary represents by far 
the thickest sheet of .sediments and covers more 
territory in the Dutch East Indies than any 
other group <if formations, except perhaps the 
(Juaternary. The European subdivisions (Eo- 
cene, Oligocene, Miocene and Pliocene) are some- 
what difhcult to apply in the Dutch Piast Indies, 
as the faunas develop<-d here partly independ- 


ently due to the severance of connection with 
the Mediterranean area since late Cretaceous 
time. Especially in Java subdivision was at- 
tempted by the percentage of living species in 
the different stages — the lower this percentage, 
the older the beds. Another method used the 
percentage of w’at(“r in lignites — the higlu'r the 
water percentage, the younger the age of the 
lignite. Both methods proved not v'ery accurate 
and at presetit the stratigrapher works mainly 
w'ith orbitoids and small foraminifera. The 
resulting subdivision is often marked by letters, 
“a” being the oldest and “g” the youngest stage 
of the Tertiary, d'he whole Tertiary column 
is divided into older Eogene and younger Neo- 
gtme. 

d'he P^ogene of all .Sumatra starts as a con- 
gloiiK'rale, which grades upwards into sandstone 
and shale (with coal seams in the south), inter- 
bedded tuffs and some marine deposits near the 
top. d'he Neogene sediments, deposited in a 
deeper sea, are generally clay shale, marl and 
fossiliferous limestone. 'I'he marine conditions 
of sedimentation appear to have pre\'ail(‘d 
longer in the north than in the south where, in 
the upper Neogene, continental deposits became 
predominant with e.xceptionally thick coal seams 
(Falembang beds) and more and more volcanic 
tuffs which become the main facies of the Neo- 
gene in southernmost .Sumatra. 

In Java the Ivogene outcrops cov(‘r less than 
O..S% of the surface of the island as conglomer- 
ates, .sandstoiU'S, coal seams, shale and limestones 
with Orbitoids. 'The Neogem* is developed ovi'r 
Very wide areas in diff(“rent facies. Ma.ssive 
limestones occur in the north and south, while 
(31obigerinae marls predominate in the east. 
Clayey marls and some sandstones make up the 
central part. In tlu' Neogime, tufaceous layers 
become more and more frecpient towards the* 
top of the formation. The coarsimess of the 
sediments clearly indicates that their source 
was from the north — the old .Sunda shield. In 
easti'rn Java the terrestrial 'I'l-inil formation 
has produced a rich assemblage of fossil bones 
of Mammalia including the famous Pithecan- 
thropus erectus, presumaldy the oldest remains 
of fossil man. 

The Pa)gen(‘ of western Borneo is conii)Osed of 
f(j.ssiliferous sandstone and sandy shales, while 
in .SP', Borneo it consists of orbitoid limestone, 
marl and green sandstone with coal s(‘ams. 
Further, the PMgene limestones of the mainland 
of Dutch NP2 Borneo are very fossiliferous and 
were used mostly for subdivision of the 'I'ertiary. 
I'he Neogene of western Borneo has so far beiai 
found developed in mariiK' facies in oru* spot 
f)nly. On the other hand, it covers wide 
stretches in eastern Borneo with a maximum 
thickness of 5000-8000 m. It consists mostly 
of shale, clay, clayey sandstone (often finely 
bedded), coal seams, few tuff layers and occa- 
sional limestoiK'S occurring as thin beds or mas- 
sive reefs. In certain regions, such as Kutei, 
lignite seams are so freciuent, that up to 10% 
of the formation is coal, besides containing 
numerous beds of carbonifiTous clay with plant 
remains and silicified wood. 

'I'he Tertiary of ('elebes is characterized by a 
very high percentage of volcatiic material in the 
form of tuffs, liparites and basalts. 'I'he P^ogeiic 
in south ('elebes begins with conglomerates and 
a sandstone series with a few coal seams followed 
by a thin limestone seciuence. I'lu' Neogene 



Siam- i i.r: The Geology of the Netherlands Indies 


.in 


appi-ars to start in the upper portion of the 
same limestone complex and is followed in Shi 
Celebes by marine shale and clay with some coal 
seams, indicatinpr terrestrial interruptions of the 
marine sedimentation. 'I'his “volcanic d'er- 
tiary” of C'elebes occurs in a number of small, 
isolated or partly conm-cted, basins. 

New Guinea. Eocene has Ixani found in a 
number of places, mostly in the form of creamy 
obitoid limestone. Neo,t>(.ne covers larj^e jior- 
tions ol the island and consists of samlstones, 
shale, con^donierates, some li^nnile seams, marls, 
massive and extensive liim^stones and ^lobigerina 
marls, d'he Neoi>ene has been reported to !)»■ 
at least 5000 m. thick an the northern coast, 
and is interbedded locally with volcanic (h'posits. 

'hhe 'I'ertiary formations of th(‘ other islands 
are relatively thin and consist of massive* lime- 
stone* over limited are*as. 


re)cks have* repre*se*ntatives fre)m Devonian te) the* 
pre*se*nt time. Descript ie)n e'jf the)se i^nce)us 
reteks is impe)ssible‘ within the* se'ope of a few 
paijes, but se)me w ill be refe*rreel te) in the chapter 
on ee'onomic t(e*ole)yy. 

Vr. ECONejMIC e.KOI-OtiY 

hhe- impe)rtanea* of the* Dutch East Inelies as 
a seeure e* ol mineral raw materials, hyelrocarbons, 
coal and metalliferous e)rcs has been steaelily 
^reewini; elurini; the last few decades. At present, 
the oulstanelinj; proelucts are petroleum, tin, 
bauxite, ^etlel, silwr, anel ce)al. Other pre)elucts 
which have* bee*n in the* stage* of limit(*d exploita- 
tiem or prospecting incluele iron, co])per, nickel, 
le*ad, mangane*se, monazite sand, platinum, tung- 
sten, asphalt, pheisphate*, sulfur, ienline, dia- 
monds, as well as limeste)ne*, sanej, clay, grave*l 
anel kaolin. 
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Quaternary de-posits cover a ve*ry large portion 
of the Dutch East Inelie s as sand, grave-l, mud, 
t'lay, corals, tulTs anel eether re*cent e*ruptiva. Of 
special interest are extensive* thick gravel ter- 
rae'es along the foe)t of the Sne)w Meeuntains in 
New Guinea. In the latest glacial pe*riods these 
mountains must have been ceevered with at East 
the same amount of ice and sneew as now* ceevers 
the Alps in summer time, as proven by the 
beautifully glaciated topography in high alti- 
tudes anel the presence of moraines down to 
2000 m. Quaternary Coral reefs of all sorts 
play an important part especially in the eastern 
half of the Archipelago, when* many are found 
elevated to considerable altitudes, (^fteii exceed- 
ing 1000 m. 

Igneous Rock. — Igneous and volcanic rocks 
are spread over the whole Archipelago and occur 
in practically all varieties from massive granites 
to loose ashes, d'hese intrusivt* and extrusive 


Tin. - 'Fill is found in the Dutch East Indies 
in the southernmost part of the east Asian tin 
belt. Here it includes all islands of the Riouw 
archipelago, Banka, Billiton, a narrow strip of 
the west coast of .Sumatra and a small portion 
of W. Bonu*o. The tin ore w^as formed by 
older Mesozoic granitic intrusions into younger 
Mesozoic sand.stoncs, conglomerates, clay shale 
and interbedded Diabase. 'I'he tin ore has 
partly remained in the granite itself, but a 
portion has been concentrated in the metamor- 
phosed sediments at the contact, mostly as cas- 
siterite in quartz veins. Especially on Billiton a 
number of workable ore lodes have been dis- 
covered which, in addition to tin ore*, contain a 
large number of other minerals. Erosion washed 
the tin ore down from the granite hills and it ac- 
cumulated at the bottom of the alluvium in the 
valleys, directly above the bedrock. The con- 
centration f)f ore is obviously vt-ry irregular, but 
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thfSf alluvial deposits art* tlu‘ richi'St found so far 
and have accounted for the bulk of the produc- 
tion. In Fdeistocene time the lower portion of 
the valleys was floodc'd by the rising sea and as 
they still contain tin ore for some distance out 
from the present shore, they can be exploited 
with success by sea-going dredges. Tin mining 
started in banka in the 18th century and in 
Billiton in 1852. I'he mines are in the hands of 
the Dutch government (Banka), private com- 
panies (Billiton and .Sinkep), while on the West 
coast of Sumatra natives wash out a few 
hundred tons per >’ear. Tin deposits have been 
discovered on many of the smaller islands of the 
Riouw archipelago but exploitation has not 
startl'd there as yet. I he tin deposits of western 
Borneo are only small traces of tin ore found in 
rivers without commercial value so far. Tin is 
one of the outstanding mineral products of the 
Dutch Kast Indies and it has supplied about 
20% of the world’s annual production, bhe total 
output for the years 1989, 1940 and 1941 was 
28,200, 44,563 and 52,000 tons, second in value 
only to rubber and oil in the Dutch Kast Indies 
expcn'ts. 

(iold and silver. Gold and silver in moderate 
quantities have been mined since long ago in the 
Dutch East Indies. Gold and silver in associa- 
tion with many otlu'r ores occur, as a ruli*, in 
(juartz veins in metamorphosed rocks. 'I'he in- 
trusive igneous rocks are mainly andesiti's of 
Tertiary age. ( oncentration of gold and silver 
are often observed at the intersection of two or 
more fault systems. Native gold in quartz has 
been discovered mainly in we.stern .Sumatra. To 
a lesser degree it is found in northern .Sumatra, 
Java, western and southern Borneo, different re- 
gions of Celebes and Timor. Recently, an inter- 
esting occurrence has been discovered in the 
Carstensz massif in Ni'W Guinea which may be 
fairly rich, l)Ut is hardly workable yet on account 
of its location high up in the wild mountains. In 
most rivers of Sumatra, southern Borneo, Java, 
Celebes and 'I'imor, gold is also found in placers. 
However, its concentration as a rule is very poor, 
so that only native prospectors can make a 
meager living by working these deposits. There- 
fore large exploitations with dredgers similar to 
those of Papua are at present unprofitable in the 
Dutch East Indies. The total production reached 
its peak in 1925 with 4200 kg. of gold and 75,000 
kg. of silver and, with the exception of thi* last 
few years, has l)een definitely on the decline. 
I'he bulk of the production comes from about ten 
European companies and the remainder from 
native enterprises. I he yield for 1937, 1938 and 
1939 was 1730, 2378 and 2525 kg. of gold and 
15,555, 18,018 find 19,223 kg. of silver. 

Iron ore. — Iron ore is found in small quanti- 
ties in igneous and metamorphic rocks through- 
out the Archipelago. In only two regions, cen- 
tral Celebes and SE Borneo, have large quanti- 
ties of fair quality ore been discovered. In the 
lake area of central ( 'elebes the ore is the lateritic 
product of the weathering of basic igneous rocks, 
mostly peridotites. The laterite has a thickness 
of 4-22.5 m. with an average of about 11.5 m. 
As a rule the deposits have a thin crust of rock 
ore at the surface, underlaid by soft clay ore 
w ith occasional blocks of rock ore. I'he iron ore 
reserves of central Celebes, covering over 4000 
sq. km., are enormous and are estimated to 
exceed the one billion ton mark. A part of this 
area, in the vicinity of Malili, has been studied 


more in detail. This so-called Earona Field was 
calculated to contain a clay ore reserva* of 500,- 
000,000 tons ami 15,000,000 tons of rock ore by 
an average iron content of 49%, the Fe /)3 per- 
centage of the laterite being aiiout 72%, for 
both the soft and hard grades. 'Phe iron ores, 
al.so Ke.!(),j, on the islands and mainland of SE 
Borneo are of a similar lateritic origin from under- 
lying serpentine, cov'ering it as an irregular thin 
sheet over vast ari'as. Mere the average iron 
content is about 46%;. The I'stimated ore re- 
serves of SE Borneo are as follows: maiidand 
170,000,000, Pulu Suwangi 250, ()()(), Pulu Danawa 
7,500,000 and Pulu Sebukan 300,000,000 tons. 
Deposits of laterite of unknown size hava: 
been observed owrlying basic igneous rocks in 
.seva*ral localities of the eastern Archipelago as 
well as on the tin islands. In this connection 
the black beach sands of southern Java and Bali 
are worth mentioning. 'Phis black sand is mag- 
netitic and titanitic iron ore of volcanic origin, 
washed down to the sea by rivers and concen- 
trated along the lieaches in appreciabli' quanti- 
ties by the continuous action of the waves. 

Phe large iron ore deposits In Borneo and 
Celebes have so far not been touched, except by 
till* recently inaugurated nickel mines In the same 
area of Celebes. In the past, several projects 
have been discussed and considi'ri'd for estalilish- 
ing a local iron industry in Borneo or Celebes, 
but these plans have not materialized as yet. 

Nickel ore. ■ Nickel ore has beim the latest 
mining product of the Dutch East Indies, start- 
ing on a commercial basis in 1938. 'Phe nickel 
ore is found in the laki* area of central Celebes 
associated with the residual iron ores. 'Phe best 
ore w'ith a percentage of NiO up to 20%; occurs 
as filling of cracks and loose weathered blocks on 
the surface. 'Phe iron ores, which form the bulk 
of thesi' huge deposits, also contain, as a rule, 
one percent, or jnore, of NiO. 'Phe excavating 
is done in open pits and the rapidly rising output 
for the years 1938, 1939 and 1940 reached 20,000, 
23,535 and 55,500 tons, all of which was exported 
to Europe. In spite of the low NiO content of 
the Celi'bes ores the prospects of this branch of 
mining look bright for the future in view of the 
very large reserves present. {See iron.) 'Phe 
erection of smelters in (.'elebes was seriously 
considered before the outbreak of the war. 

Platinnni. — Platinum is washed out in very 
small quantities from the placers in Martapura 
in SE Borneo, together with diamonds and gold. 
F'urthermore, traces of platinum have been re- 
ported from placers in Atjeh and from metamor- 
phosed limestones in central Sumatra as a by- 
product of the Bengkalis gold mines. 'Phe out- 
put of the latter for 1938 and 1939 was only 646 
and 873 grams. 

Tungsten ore. - 'Pungsten ore is one of the 
rare minerals of the tinbelt, where it occurs in 
greisen in granite, mainly on the islands of 
Billiton, Singkep and Banka. At present the 
bulk of the production comes from Billiton and 
totals, for the years 1937, 1938 and 1939 to 0.4, 
0.4 and 3.5 tons. 

Lead ore. — Lead ore is found in southern Su- 
matra in connection with 'Pertiary granite dykes. 
The deposits are of a very restricted nature and 
the total production for 1938 and 1939 reached 
only 50 and 60 tons respectively. 

Manganese ore. — Manganese ore has for many 
years been mined in Keliripan in the province of 
Jogjakarta in central Java and has remained the 
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only occurrence of importance in the Dutch East 
Indies, 'I'lie soft ore is found as an irregular bed 
between Ne(Jgene marl and limestone and con- 
tains a large number of shark teeth. The ore is 
fairly high grade with 40-95% MnO-i, averaging 
75%. Manganes<‘ ore was further discovered in 
small veins in the IVeanger in western Java. The 
production in Keliripan for the years 1957, 1938 
and 1939 was reported to be 11,083, 9687 and 
12,074 tons. Mining has b('en going on here for 
many years with a record production of over 
24,000 tons in 1928. 

Monazite sand. Monazite is produced as a 
liy-product in the tin exploitation on Singkep 
with 370, 393 and 123 tons in 1937, 1938 and 
1939. 

Copper ore. Copper ore has been found in 
m.'iny parts of the Dutch East Indies but no- 
where in commercial tpiantities. Copptm ores 
occur in I'ertiary granite dykes and adjacent 
rocks, as impregnations in contact metamor- 
pho.sed rocks and associated with young Tcutiary 
andesit(-s. .Such occurrences ha\c been rej)ort(“d 
from Sumatra, Ja\a, wc'Stern Borneo, Celelu's, 
the Moluccas and, recmitly, from New Cuinea. 
rile present small copper production is a by- 
product of the gold mines of Muara Sisi])ongi in 
southern .Sumatra and was for thc‘ yc-ars (»f 1937, 
1938 and 1939 to 49, 93 and 94 tons of metallic 
copper. 

Bamite. Bauxite is a relatively recent addi- 
tion to the mineral wealth of the Dutch East 
Indies. About 10 years ago deposits of bauxite 
were disco\ered on different islands ol the tin 
belt in tlu‘ Kiouw architielago. riu* aluminum 
ore iunc* is a weathering product of granite* and 
dioritc* and covers large areas of the islands to a 
shallow depth and in varying concentration. 
The reserv es are considerable and should guaran- 
tee production for many years to come. Exploi- 
tation has been started on the east coast of the 
island of Bintan and on the adjoining small 
islands, d’he ore was dug mechanically by die.sel 
shovels, sorted and dried loc'ally, whetu'c it was 
shipiK'd abroad. Phe mines of Bintan, in the 
years 1937, 1938 and 1939, yielded 198,970, 
245,354 and 230,668 tons of bauxite. 4'his pro- 
duction together with the output of .Surinam in 
the Dutch West Indies represented before the 
war al)out 20%; of the world's bauxite produc- 
tion. 'rile industry will be still more important 
after the war when the |irojected aluminum 
plants for proce.ssing of the ore in the Dutch East 
Indies will be put into operation. 

Diamonds. Ep to now diamonds have been 
lound only in the .southern part of Borneo. In 
.Martapura in .SE Boi iu*o the diamond placers are 
located in the lower-most portion of a gravel ter- 
race, 'I'he prolialile source rocks arc peridotite 
.md serpentine of Cenomanian age outcropping 
in the Martapura mountains up .stream from the 
placers. 'I'he deposits in western Borneo are in 
the valleys of the Landak and Sakajam rivers and 
the diamonds appear to have originated from an 
olivine rock. 'Ihe quality of the diamonds is as 
a rule not very high, having generally a slight 
yellow tint and thi* majority of the .stones are 
•small, 'rile industry is entirely in the hands of 
Chinese and natives who operate a crude cutting 
and polishing plant in Martapura. It is one of 
the oldest mining industries in the Dutch East In- 
dies, lint all eff orts to develop it to a major asset of 
the country have faih'd because of insufficient 
concentration of the diamonds in the gravel beds. 


Besides clear diamonds, very small ipiantities of 
black diamonds, platinum, gold, topaz, ruliy, etc, 
are washed out by primitive panning. 'Phe out- 
put for the years 1937, 1938 and 1939 was calcu- 
lated to be 951, 1579 and 2287 carats. 

Iodine. - -'Praces of iodine havi* been found in 
practically all saltwater springs and mudvolcanoes 
(Borneo, New Guinea and Pimor) throughout the 
Archipelago, but only in eastern Java thi* concen- 
tration is such that it could be (h'veloped com- 
mercially. Phe brines of the petroleum belt of 
Java b«‘tween Semarang and Surabaya l ontain up 
to 100-140 milligrams of iodine natrium per liter. 
'Phis saltwater, together with some oil and gas, 
is pumped from W(“lls on tin* Bulu Petiken anti- 
cline directly south of .Surabaya. Phe prodm't 
is us<‘d for the matmfacturing of copper iodide 
(EuAA which is exportv-d from Java. Accurate 
|)roduc(ion figure's were not pulffished for the 
last few years but probaldy exceeded 200 tons 
|)er year. 'Phe reserves are extremely large* e*on- 
sielering that the* present production is obtaineel 
from a single* anticline only. 'Phe expeert of Cudi 
feer 1937, i938 anel 1939 resp(*e*tive*ly was 116, 62 
and 37 tons. 

.Sulphur. ■ Sulphur elejxesits are found on most 
active vole aneees in the Dutch East Indies. IIovv- 
e*ve*r large* eiuantities eef sulphur hav'e* be'e'ii fornu*d 
anel [)re*se*rv e'el e)nly in v'eele'aneies in an inte-nsive .sol- 
fatara stage*, emanating vapeers which are con- 
ele*nse*el in the* muel anel water e)f their crate*rs. 
Veile:.ine)e*s in v iolent e*ruptie)n destreey the sulphur, 
anel it is re*me)veel ley e'reesion freern the neen-active 
eenes. 'Phe* ge)vernme*nt eef the* Dute:h East Inelies 
has exi)le)re*el by intensiv e* shallow elrilling a num- 
ber e.)f crate*rs, meestly in Java. It provecl that to 
an average de*pth eef 10 m., the* crater muel con- 
taine*el aleout .S0% pure* sulphur, the percentage 
rapielly de*cre;asing with depth. 'Phe* sulphur re- 
serves of many ve)lcane)es were e'alculateei as fol- 
lows: Kawah I’utih (West Java) 150,000 te)ns of 
ore (sulphur with ashes, stone's anel muel) with 
70% sulphur, 'Pangkuban Prahu (north of Ban- 
dung) 500,000 tons with 55% sulphur. Merapi 
(central Java) 240,000, 320,000 teens with 55% 
anel 26% sulphur in different lake terrace's, 
Mahavvu ne*ar Menado (Celebe's) with 130,000 
tons with 74% sulphur, e*tc. 'Phe teffal I'alculated 
eere reserves of the Dutch P2ast Indie's is well ov’e'r 
2,000,000 tons with eever 1,000,000 tons of pure 
sulphur. .Sulphur is pre)bal)ly the only mineral 
raw material which is fe>rmed bj* nature through 
sedfatara aeffivaty as fast as exploiteel by man. 
The legations of the mines at the teep of high vol- 
canoes, the danger eef gase's anel sudden eruptions 
anel the eliflicult transportatie)n have se) far pre- 
vente'el expleeitatiem een a large' seale. Phe bulk ed 
the present prexluction is eelffaineel from the 
Kawah Putih (western Java) with small quanti- 
ties from Malang (e*aste'rn Java) and Lange)an 
(Me*nado, Olebe-s). 'Phe vearly eeutput for 1937, 
1938 anel 1939 re'spectively was 12,674, 16,242 
and 17,520 tons, etf which the gre-ate'r portion was 
expeerted. 

Phosphatic limestone. Plieesphatic limestone 
has so far be'e'ii eliscov'ered only in Java in the 
I'ertiary linu'stone area eef the Kromemg me')un- 
tains north eef t lu'ribejn in ce*n(ral Java as well 
as ale)ng the* coast north of .Semarang. Recently, 
another plmsphate mine was opened in Karang- 
bedeeng em the south ceeast of Java. Ihe calcare- 
e)us lime'stone, originating from guano eleposited 
em te)p ed' the roe'k, has api)arently be'en trans- 
fe)rme*el by pheespheeric acid into plmsphate* te) a 



Stai i<h;k: The Geology of the Netherlands Indies 




certain depth. Furthermore, phosphate has b(‘en 
deposited in veins and cracks of the bedrock. 
On the average, the limestone contains 28% IM);, 
with 55% CaCOa besides small percentages of 
iron and aluminum oxides. At the beginning of 
exploration the reservt*s of on* wen* considered 
insignificant, but the latest production figures 
prove tlu' presence of considerable (juantities of 
phosphate, especially in the region of Oht ribon. 
Throughout the Dutch Fast Imlies with its more 
than 10,000 islands, it is remarkable that so far 
very few and ratlu'r small rece nt guano deposits 
have been located. It is possible that the numlu-r 
of birds is insufficient or the precipitation too 
high, washing away their product. Small guano 
deposits are found on Hears Island south of ( ed- 
ebes, Moromahu in the 'Tukang Hesi grouji, 
Lembe in NK Felebes, Pulu Batu to the west of 
Flores and the northwesternmost small island of 
tlu‘ Schouten group north of New (iuinea. No 
guano is mint'd at the prestait time. 

dht' (‘xploitation of the phosphate is in (he 
hands of four Furoixan companies which crush 
it into powder locally and sell it in Java as fer- 
tilizer. I'he production for the years 1957, 1938 
and 1939 wert* 26,167, 33,1 13 and 18,777 tons. 

Limestone. -- Limestone is obtained from many 
(juarries, both large and small, for construction 
purposes and the manufacturing of cement. The 
age of the limestone is dVrtiary as a rule with a 
few Duaternary and Mesozoic sources. During 
1937, 1938 and 1939 respectively 424.680,608,470 
and 639,880 tons of limestone were excavated in 
surface quarries in java and Sumatra, d'he al)ove 
figures include marls as well, but not the very 
insignificant production of tin* remainder of tlu' 
Dutch Fast Indies. 

Clay. (day is dug in pits in Java, Sumatra 

and ('elebes for the manufacturing of bricks, tiles 
and pottery, d'he clay is as a ruU' of young d'er- 
tiarv or (Quaternary origin. During 1937, 1938 
and 1939 respectively 19,420, 31,780 and 31,770 
tons of clay were produced, ddiese figures in- 
clude only the output for the larger factori(“S and 
do not take into consideration the innumeral)le 
small native business ('Uterprises, which prr)ba- 
bly wf)uld at least double the al)ove mentioned 
figures. 

Kaolin. A few kaolin pits, for the man- 
utarturing of finer jKjttery, <-tc., are in operation 
in western and c(‘ntral Java, southern Sumatra 
and western Borm-o. In Java the kaolin is the 
white weathering product r)f dacitic rock, dhe 
moderate output for the vears 1937, 1938 and 
1939 amounted to 780, 37()0 and 2810 tons. 

'I ras. This is the name of a special sort of 
tuff in a certain stage of weathering, d he tuff is 
ground to a fine dry powder, which, when mixed 
with water, becomes very hard in a short time 
and thus is widely used as natural mortar in Java 
especially. ITc best quality originates from 
weathered leucitic basaltic tuffs of the volcano 
Muria north of Semarang in eastern Java and 
from andesitic tuffs near Bandung, ddu* official 
government statistics for tht- years 1937, 1938 
and 1939 report a ttjtal output of 1330, 16.50 and 
1900 tons resp)ectively. 

Petroleum. Oil traces are found all over tlu' 
Archipelago in the form of seepages, bituminous 
impregnations and mudvolcanoes. d'his fact has 
induced enterprising Dutch companies to start 
test drilling, and the first actually producing field 
was discovered South of .Surabaya in Java as far 


back as 1889. Since' tlu'n a large' number of fields 
have been developed in ne)rthe'rn and se)Uthe“rn 
Sumatra, eastern Jav'a and eastern Boriu'o mostly 
as moderate producers. A single field of mode-st 
capacity is be'ing we)rkeel ite ('cram in the Moluc 
cas. 'rhre)ughe)ut the Dutch Fast Inelies the oil 
is re'Ceevere'd freem late' Tertiary se'elinu'iits accu- 
mulated in narrow long anticlines. Up to date' nei 
commercial quantities of petroleum have been 
femnel in other structures than simple or comph'x 
anticlines. Many large' oil eie'posits must have 
bt'en eh'Stre^yeel in the' past by e're)sie)n, which has 
exposed the e)il-bearing strata along the anticlinal 
axes in many areas. 

In imrthern Sumatra there are, at present, 10 
fielels producing fre)m sands in upper Tertiaiy 
be'els, ovt'rlying a thick mass eef clay and marl, 
calh'el “greiisklei.” In seeutlu'rn .Sumatra fat 
metre- than 100 anticline-s have- be-e-n mappeel in 
the' I'e'rtiary etil basin etf Palembang. Of this 
number 30 structures set far have been pretven te* 
be- preteluctive'. I he' e>il has aee'umulate'el in the' 
highe-st eletme-s etf trunk-fetleleei, long anticline's in 
the set-calle-el Pale-mbang beels eonsisting etf clay, 
sand, cetal anel tuff, lle-re is sit uat e-el what is 
pretbably the richest individual oil pool in the 
Dutch I’^ast Inelies, the' d'alang Akar fie-ld with a 
ye-arly etutput of etver 800,000 tons. In e-astern 
Java 14 pretelucing oil fielels are in etperatietn on 
gt'iierally steep anel narrow anticlines, d'lu' oil is 
stored in young d'e-rtiary sands interbedeled In 
clay, marl and shale. Fastern Borne't) has eh-- 
veletpe-el 10 etil fields to date, of wliich Sanga Sanga 
and l arakan are Ity far the.’ most prolifie:. The; 
etil is fetund in Kutei in letng narrow structures 
anel in d'arakan in rather flat broad dome's, l lu’ 
oil-be'aring feermatieen in Kute-i and rarakan con 
sists of a se'ejiie'iice' e>f yeeung d'e-rtiary clay, shale, 
lignite- anel sands. All these' eeil basins are- jJart cif 
the- same- ge-eesyne line' and e-eenstitute the- south- 
e-aste-rn e-xtension eef the Burma eeil l)elt. 1 he' 
e)nly preeelucing fie-kl outside this zone is situateel 
een the' e-aste-rn e'eeast of Ceram in Bula. Moderate- 
))re)eluction is here e)l)taine‘d along the se-a shore, 
whe-re- flat-lying sedime-nts eef late Pliocene or 
early Ple-isteK e-ne' age are e-xpose-ei. For the- west- 
e-rn fie-lds the source rocks e)f the e>il are probabh 
marls and clays within the- younger Tertiary. In 
se)uthern Bornt'o some oil was ge-ne-rate’d in 
Focene time anel in the- Molue'cas in addition to 
the d'ertiary source a Me-.sozoic origin e)f some 
petroleum is suggesteel by numerous oil and gas 
emanations in d'riassic, Jurassic and Cretaceous 
beds. 

d'he type of the crude oil varit-s widely from 
pool to pool and also within the same individual 
field according to the depth of the oil sands, 
d'arakan, for example, yields a heavy asphaltii 
oil without any light fractions and can therefore 
be used as fuel without further treatment. In 
northern Sumatra some fields produce very light 
oil with high gasoline content and Java is well 
known for its crude with high percentage of wax. 

'Pile 65 operating fields of thi- Dutch Fast 
Indies produced only about 3% of the world’s 
output of petroleum in 1939 but their location in 
the oil-hungry Far Fast makes them doubly val- 
uable. Idle production of crude oil for the years 
1938, 1939 and 1940 was 7,398,144, 7,948,694 and 
7,938,000 tons of 1000 Kgs. (1 ton about 7 bbls.). 
d'he production for the different islands is as 
follow's: 
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1936 % 

Java & Madura 

449,000 tons 

7.8 

Sumatra 

4.115.000 " 

63.9 

Borneo 

1,7 74,000 " 

27.5 

Geram 

50,000 “ 

0.7 


Practically the- entire incxluc ticjn was processed 
in sc'vc'ii modern refineries locatcxl in Sumatra 
Java and Borneo. ’ 

In recent years, intensive c'xploration was car- 
ried out in Atjeh, central Sumatra, western Java, 
southern Borneo, C elebes and New (biinea! 
positive results so lar have been reportc'd only 
trom southern Borneo, where in 1939 a produc- 
tion of 4641 tons was olitained.* 

Aspluiltii roiks. As|)halti(' rocks occur in 
dillerent parts of the island cf Buton, adjoiniiiK^ 
southern C elebes, as black bituminous limestones 
and m.ii Is. 1 he aj:;e ol the jj^c'iicually horizontal 
limestone bi-ds ari' eithi'r Ouaternary, ui)lifted 
coral terraces, or Tertiary, but the* liituminous 
impregnations are derived mo.st probably from 
underlyin,ii Jurassic' and d'riassic' linu'stones, marls 
and sandstones. During this vertic'al oil niiiiia- 
tion, all linht fractions of iietrohmin have cA’af)- 
orated, leaving only black asjihalt as rc'sidue in 
the rock, d'his asphaltic linic'stone is at jaesent 
exploited in the' SK corner <»f Buton nemr tlu' 
harbor ol Pasar Wadjo in open cpiarries and in 
tunimls. '1 hc‘ reser\ c,‘s of asphaltic limc'stone and 
marls with sufficient imprei^nation for cronomic 
use are estimated to be over 100, {)()(), ()()0 tons. 
In small plants in Pasar Wadjo and Batavia in 
Java the rocks are ^rouncl to powder and prc'pared 
tor use as road cover. The production durine the 
years 1937, 1938 and 1939 was 2199, 6224 and 
.5383 tons, which was sold mostly in java. 

Cnn/. — All the- principal coal basins in the 
ljutch I'.ast Indies are ol d'ertiary a^e, enther 
caiieuc' or M iocc'ne-Plioc(,‘ne. 4 he* Omliilin held 
m c'cmtral Sumatra and the Pulu Paut area in 
SK Bornec) are the two outstanding luicene coal 
basins. 'Phe first covers an area of about 100 
squaie kilomc'ters and contains a number of coal 
seams 0.5 to 8 m. thick, d'he Pulu Laut coal, 
uiuiecl ou a steep anticline, is of poorer quality 
than Ombilin coal, having higher percentage of 
ashc-s and water, 'fherefore tins mine was closed 
a numbcM' of years ago. The visible reserves of 
hau’ene coal are estimated at many hundred mil- 
lion tons. 1 he Miocene-Pliocene lignite basins 
are much larger and cover southern and central 
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1940 


993.000 tons |2.6 

4.663.000 “ 63. 

1.720.000 “ 23.3 

82.000 


839.000 ions 

5.209.000 “ 

1.793.000 “ 

98,000 


10.6 

65.6 

22.6 

1.2 


Sumatra, part of western Java, many stretches of 
eastern Borneo, ( \4ebes and New (iuinea. Coal 
formations with over 100 beds of lignite and 
carboniferous clay arc' reported from Kutei in 
P. B()rnc_‘o. The lignite reserves of the Dutch 
Past Indies amount c’ertainly to many billion 
tons and may bc-c-ome more valuable in the future'. 
Ihc' quality ol this lignite is usually reducc'cl by 
too high water and ash conte nt. Howc'\er, in 
some fields m southern Sumatra the' lignite has 
bc'c'ii tr.-msfornied into excellent coal by the slow 
metamorphism of intruding andesite' plugs, d'he 
result is a fuel with a caloric \ aluc' of 7000-8500 
which competes on the eastern market with im- 
ported coal of ( ‘arbonifc'rous age. d'he .govc'rn- 
ment owiu'd Ombilin and Bukit Asem mines pro- 
duce- the greate r part of coal mined in the Dutch 
Imst Indies. I he- K. P. M., the loc;al large steam- 
ship compaii}', operatc's its own coal mines in 
I arapattan in eastern Borneo to pren'ide- fuel for 
its ships. I he- native' coal mine ineliistry of Borneo 
IS run by Chinese' on the- middle Barito and 
Mahakani rivers. Outside of Borneo and .Su- 
matra coal is minc'd by native's on a small scale- 
and tor len'al use' only. 'I'lu' total production of 
e'oal from all sources for the- years 1938, 1939 and 
1940 amounteel to 1,456,647, 1,780.632 and 
2,000,00t) tons. 
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\ B()T\1MC,\F FXPFORATIOiX TRIP 
IN SOIH’H .SIIMAI'RA 

hy 

C. G. G. J. VAN Steknis, Ph.D.f 

Ifi rburinni and Museum Jor Systamdic Hnfauy, (hvi. BoUiuic 
(lurdrns, liuileuzonj; formerly, Assislaul, llerharium, I fiirersitv of 
l lreehl; hdifor “ Nafuurwelensrfiappelijk Tijdsefin fi roor Arc/. Jndie 'r elc. 


INTRODUCTION:- Up to recent years our 
knciwledgc' of tht- flora of the Ranau region re- 
'Paint'tl rathe-r .scanty, though it must bt- con- 

* Since, K. VV. Beltz has published in the Bullfliit of 
lu'ii of Tidrvleum Ueohsi.sls of Octolrer 

l.C*! ^ "Principal sedimentary basins in the 

a.st Indies." He mentions, witliout any di-tails, two re- 
fitly discovered oil holds in New Guinea and also two in 
‘ ent I al Sumatra. 

t Reprinted from the author's “Report of a Botanical 
rip to the Ranau Region, .Soiuli Sumatra." Bull. lard. Bot. 
'^"ileiiz. HI, 13:1 -2 1 (1933) 


sidi'red a rather important locality for the study 
of those Sumatran plants which art- found in the 
Barisiin mountain chain and fail to occur in W. 
Java, i.c. species which do not cross the vSunda 
Straits. 'I'he trip was made in search of those 
plants. It is to be regretteil that volcanoes 
which attain 3000 in altitude or more do not 
occur S. of (T Dempo 1 if we neglect G. Patah 

< ('t. = goenoenjj == mountain Bt = boekit. 
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just S. of tin; latter. First we have Bt Daoen ^ 
reaching ai 2467 in, and in the Kanau region 
only one voleano, viz. G. Pesagi, exceeds 2000 in 
and in the very S. of the Lainpoeng Districts 
only the Tanggainoes comidt'x attains this height. 
Also in the Western part of Java no mountains 
which surpass the .^000 m contour (H'cur W. of 
the Gedeh -complex, only G. vSalak attaining ca 
2200 m. In Bantam, the west(‘rnmost Re.sideiicy 
of java, only G. Karang reaches 1775 m above 
.sealevel. So In'tween (x. Dempo and G. (7fdeh 
in recent times a wide gaj) of hjwland and moun- 
tainous country of medium altitude is found ca 
500 km in length. It is true that 5000 m is not 
the lowest limit for typical mountain [ilants. 
That depends, ajiart from the height of the whole 
mountain eonijilex, on thi' character of the toiiog- 
raphy, soil and hence of the vc'getation and on 
the definition of “mountain plant." If there are 
hogs and grassy plains at altitudes lower than 
5000 m. typical mountain plants descimd to 2000 
and ev(‘n to 1700 m, as is the ease in the Re.s. 
Priangan in W. Java, Mt Dit ng in .\l. Java, the 
Idjeii and Jang Plateaus in K. Java and the 
Idba region in M. Sumatra. .Also near craters, 
along steep slopes, on old lava streams and in 
gullies mountain plants are able to descend lo- 
cally. In all the abovo-nanU‘d localities, how- 
ever, there are neighltouring mountains which 
attain a greater height. 'I'hat is tin; rule of the 
so-called “ Massenerhebung " which holds good 
for the tropics as well as for tin' temperate zones. 
The higher the mountain compK'x the wider tin* 
altitudinal zones of the mountain |)lants. d'his 
is a.o. illustrated by Mr. ('. A. BackI'K with tin* 
distribution of Albizzia monldim Bin. He cites 
{tn msr.) tin* distribution of it in Java as follows: 
“From \V. to K. Java on volcanoes which are at 
h'ast 2500 m high or form part of a mountain 
group of which the highest ])caks attain that 
altitude: on these mountains common between 
1800 and 5100 m, sometimes descending to 
1100 m.’’ As has been alri'aily stated no such 
high mountain groups occur betwei'ii Ci. (iedeh 
and G. Deinpo and also tin* aberrant loealitii'S 
mentiom'd above, such as craters, etc. are absent 
there. All mountain ridges an- forest clad and 
(udya few mountain herbs have established them- 
selves in the low scrubby forest on tin* highest 
ridges. Hence, the region was not very promising 
for the study of mountain plants, but sp<‘cies oc- 
curring in JuNom UN’s zones 1 1 and HI, i.e. b<'- 
tween 650 and 1500 and betwi'eii 1500and 2500 m 
were to be expected. 1 haw not collected any- 
thing of importance lower than the Ranati ^ which 
is situated at ca 540 m above sealevel. 

I am very much indebted to the late .Mr. .S. 
Lki)E»OP:r, then head manager of the .South 
Sumatra Land Syndicate and to Mr. \V. F. Rmix, 
the manager of the coffee plantation Sepatoehoe; 
without their valuable h(*Ip and facilities rc'iidered 
to me it would have bet-n impossible to get siitis- 
fying results. 

I must express my sincerest thanks to Mr. 
M. R. Henderson, Curator of the Botanic 
Gardens, Singapore, for reading and corri'cting 
this paper and to Dr. H. R. A. ."Mi li.er, Mycolo- 
gist at the Institute for Idant Diseases, liuiten- 
zorg, for various information. 

TOPOGRAPHY AND GEOLOGY : The 


* Oe is pronounced as oti in would. 

> Ranau means already lake, lienee it is a ideonasin to 
speak of “Lake Ranau." 


Ranau is one of the four largest lakes of Sumatra^ 
covering ca 126 sq. km, and is situated at about 
540 111 above sealevel. It is more or less kidney- 
shaped and is dominated by the fine cone of G. 
Seminoeiig situated in the ct'iitre of the kidney 
reaching 1540 m above the lake (1881 m alt.j. 
Below tile w'aterlevel the slopes of the basin fall 
rather steeply to ca 200 m. As the greatest depth 
is ca 229 m, the lake bottom is rather flat and 
the water very di'ep (see map by VhvRm-icK).''^ 
Around the lake the hills rise rather steeply up 
to 200 m; the shore is often rocky or consists of a 
narrow sandy beach. In the S\V. the Wai 
VVarkoe pours its waters forth into the Ranau of 
which the outlet is in the N\V. by means of the 
broad and shallow Koeala. Near the .southern 
side at the N.-foot of G. Seminoetig there' are 
some hot springs near the surface of the lake, 
'riie chemical composition of this hot wati-r has 
been studied by J. J. Aetheer.'^ It contains 
much .Sifb and (d, a trace of II^SO.!, and the 
gasses which it contains in solution an' H...S and 
('Oj. H(' gives the tempe'raturi' as 125'' F. If 

these hot .springs represent a trace' of ve)lcanic 
action it is the only recent volcanic phenomenon 
in the whole of the Ranau region.' All ge-oiogists 
agre-e that (i. Seininoeng is younger than G. 
Besiigi and is ve-ry young geologically spe;aking. 
rile' slofie-s along the* Ranau are- steepest at its 
wc'stern bonier; they culminate in the Bt Faki- 
wang ridge'S attaining ca 1551 m altitude. Along 
the imrthern bemli'r of the Ranau the're is a large- 
undulating plate'au which e;onsists of ca 200 m 
thick, fertile tuff-strata ele'sce'iieling gradually 
towarels the' North, the- highi'st point of which is 
reached in .Sepatoe-heie* ca 750 m alt. where large 
('offee plantatieins have bee'ii made- by the vSyndi 
cate. Along the t'aste'rn boreler the hills rise up 
to ca 500 m abeive the; lake' ami the- stee-j) road 
which e'an be* e limbe'el einly l>y powa rlul cars le;a<is 
to an extensive- undulating ])late-au at about 1000 
m altitueh', surrouneh'd by three peaks, viz. (>. 
Raja (1645 m) in the- N., G. Koekoesan (1779 m) 
in the' S. ami <1. Bes<igi (2252 m) the highest oi 
the- thre-e, in the' .SK. On this jilateau the large 
tt;a iilantatiem (L Raja has lie-en e-stablishcd re- 
e'ently by the- .Syndieate-. 

Plu' ge-ole)gy of the- Ranau re-giem is lairly well 
kne)wn. Heewe-ver the re' are- two opinie)ns about 
the origin eif the Ranau ilse-ll. VKRin'.l';K sup- 
[loses that the- luff -strata of the Belalau Plateau 
have bi-e-n supplie-d by G. Ih'sagi which had been 
heavily eroeleel afte-r its e-xtinction and must have 
been a lofty pe-ak in some earlier pe-riod. 'I lu- 
e-normous jmmice- and tuff-plateau which sur 
rouuels the lake- ami eonsists e)f ca 200 m thick 
strata he- ele-rives from an e-ruption point where- 
now the- Ranau is situate'd. After the very active 
pe-riod, eluring which the- tuff was ejected, this 

* Till- lit lie-ts urc E:ikt- Tuba, .ManinrJjaii and Singkarak. 

‘ R. D. M. Vkkukkk, Aanvullinne'n e-n veil)t‘le;iinKen bij 
lie- topoKraphischc cn Ke'nlouische bt-sclu ijviiiK van Zuid 
Sumatra, vourkomende in he-l Jaarbuck van ht-l Mijnwezen 
in Nt;d. Indie 1881 deel 1 (Jaarbuck Mijnwezen Ne'd. Ind. 

( 1887) Techn. en Admin. K’edeeUe p. 120 154). 

* Met water van Seminoenx (Natuiirk. Tijdschr. Ned. 
Ind. to (1856) 46.E 464). 

’’ .After this manuse-ripl liad been written most terrible 
earthuuakes have ravaKed tlie Ranau region at the end ut 
June 19.EE especially along some tectonic fracture lines. 
This catastrophe was accompanied by a rain of ashes from 
an outblown sw-amp. Part of the lop of G. Pesagi has pre- 
cipitated. 

* R. D. M. V'hRm.i-.K, Topographisehe en geologische 
beschrijving van Zuid .Sumatra (Jaarbork Mijnwezen Ned. 
Ind. 10 (1881) deel 1 \'erliandelingen, p. 1 2 EE map arid 
drawings). 
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brokt' down, which resulted in the formation of 
a i^reat lake, the Ratiau. He supposes the Semi- 
noenj( to be a sirondary eruption -point w'hich 
was built up after the formation of the Ranau. 
If this secondary cone had not (‘xisted, the Ranau 
would have shown the circumference of a circle. 
The tuff must -according to him have been 
deposited partly in water. 1 1 is \ ery fertile owing 
to porosity and admixture of humus and on this 
soil the well-known Ranau tobacco was formerly 
cultivated but now has been almost entirely re- 
placed by coffe(‘. R(“Cently tobacco was planted 
again. 

However, PuiLLipPi^' asserts that the Ranau 
originated by a tectonic depression, formed in 
the early Neogeiie in a large anticline. He be- 
liev(‘S the form of the Ranau if for a moment 
th(' Seminoeng cone is neglected to be a 
rectangle rather than a circle and supposes its 
sides to have been formed along tectonic fracture- 
lines which should fit into the other tectonic 
bsitures of South Sumatra. He alsc.) thinks the 
Seminoeng to be of rather rec'ent origin though 
no erujUions from the last centuries an* known; 
it is l)uilt u[) of a porous material and is abnost 
lacking in stia-ams. He already remarks that 
the cultivat(*d ari-a has crept Uj) its slopes as 
high as a little above LlOO m altitude. 

\ an on the other baml supports 

the theor\' of V'i.kukkk and supposes a vaulting 
to hav(‘ taken place in the ^uarternary during 
which the large ejections of tufi -material took 
place after which tht‘ vault broke down and gav«- 
way to the formation of the Ranau. Tin* same 
view he holds for the origin of Lake 'I'oba. 

Van I'rvN & Wi'.stkkvklo,'! again, oppose the 
theory of VAN HkmmI'Liin. 

So it sei'iiis that the final conclusion about the 
origin of the Ranau is not vet reaclu'd. 

1 he inhabitants ot the Ranau region ar<- gen- 
erally [prosperous.'-’ d'heir houses are larg«-, built 
with large, fine timber, and according to local in- 
formation .sometimes cost more t han / 5000, - . 
hor a long time [past the Ranau Malays have- had 
valuable crops, tobacco, c(Ptton and nowadays 
C(pfiee. which on the fertile .soil, have made them 
conijparatively wealthy.'-* Their bearing is rather 
haughty, and oidy under pressure is it jMjssible 
to g«‘t them to act as guiiles and then at an ex 
orbitant daily rate (pf {Pay. This circumstance is 
very striking if one is accustomed to the cht-ajp 
and willing labour in Java. Moreover, for -^ppiiu- 
yi*ar.s they were ujp.set over extensive tracts of 
land (on Mt Seminoeng) which the Syndicate 
had obtained fnpin the Government, siiying that 

“ H. Piiii i leiM, Mol pholoni.sctie en geotoKisclii- aaiUeeki-- 
iiinnen hij do kaart van Zuid .Sumatra I. Het Ranamneer 
ijaarverslax Topo^r. Dienst Ned. Ind. 12 (1916) p. 1M2 207. 
maps), 

R. W. VAN HKMMKi.EN.De uiidatie tlieorie (Natuurkun 
'liK Tijd.schr. Ned. Ind, 92 (1932) p. 85-2-12: .see especially 
I'- 16/ 211 and fiK. 10). 

" J. VAN Tcyn on J. Wesikkvkup, Opmerkinnen naar 
aanleidinK van de undatietheorie van van Bkmmki.kn en 
tiarc toepassiriK op het westclijk deel van den Soendaboon 
(Naiuiirk. Tijdschr. Ned. Ind. 92 (1932) p. 341 372). 

’'See also P7ncyclopaedie van Nederlandsch Indie, Kroi', 

L I). 4.s 1 - 452. 

<•. 11 . Namuys, Schets van Bencoolen op dc Westkust 
van liet eiland .Sumatra (V'erliand. Batav. Oenootachap, 10 
n«25) p. 21 1 245). 

.1 . \V. J. Wki.i.an en O, L. Hki.kku ii, Zuid .Sumatra I. 
Jyerzicht van de literal uur der Kewesten Benkoclen, 
iPjambi. de LampoenKsche Districten en Palenibang, loo- 
ornde tot hel einde van 1915 (1923); II, idem, lonpende van 
>'^16 tot en met 1925 (1928). 

J. W. J. Wei.lan, Zuid Sumatra, Kcononiiscb overzicht 
v:ui de Keweaten Djambi, PalembatiK. de LamponRsche 
iJistricten en Benkoelen. WaReninRen i'P.ti. 


they had not enough sipace for their own crops. 
Rect'iitly these grounds have been abandoned 
by the Syndicate and given back to the (T)vern- 
rnent. It is a fact, howt-ver, that the Malays 
always try to get the virgin soil of unttpuched 
forest. I’ht-y Ipurn it, {ilant rice or vegetables, 
and after two years plant ctpffee in tin* clearings. 
Subse({uently, however, they take rup care of the 
plantations, and many of them change within a 
few yt-ars into high .secondary gnpwth, with the 
result that the ctpffee crop is ctpllected under 
tiiany dilfit-ulties and in a very {Primitive manner. 
.Some of the native gardens tlo seem to Ipe ke{Pt 
clean and weeded, but in general those are more 
recent ones and those belonging to richer people. 
1 have walked along extensivt- alpandtpiied cofiet- 
{Plantatitpus which had grown u{p into inppene- 
trable thickets and deiist- secondary fort-st. 
The lack (pf any care ftpr the gardens is of ctpurse 
es|Pecially {Pronounced in years when the {Prices 
are low. I got the im})ression that as in many 
localities in the Archi{)elago a {Predatory 
cultivation is {practist-tl, with this temixprary 
“ladang” system. 1 met with extensive sec- 
(pndary forests and abandoned (-(pfft-e plantations 
betwet'ii the Ktpcala and Bt Pakiwang, K, of G. 
Raja and anpund and (Pti (i. .Seminoeng; Ijintann 
Camara L. esiPt-cially is om* (pI tht- plants which 
take [M)ss<-ssi(pn of those grtpunds and keep it in 
more (pr li-ss gtpod condition; Imperala is ex- 
tremely rare in the Ranau-region and has no- 
where an im{Portant share in the v»‘getation. 
Indeed t-ven iti I’alembang where one ex[.P(“Cts to 
meet with endless alang alang plains I (pIp- 
servetl that tht-y ftprm only a rather narrtpw strijp 
altpiig the railwav' (and art- often .set on fire which 
is ol courst- advautagetpus for its existence) and 
even there many ytpung specinn-ns of Dillenia 
ami (Pthers wt-n- seen to {Pt-m-trate from the btprder 
tpl the st-ctPiulary grtpwth into the 1 a 1 a n g. 
Hr. H. R. A. Mn.t.KK who has gaim-d extt-nsive 
field-know ledge tpf S. Sumatra inftprnied me that 
in the defore.sted Pasemah Lands large areas are 
ctpvt-red by a I a n g a 1 a n g, as is tht- case in 
stpmt- tpther localities in Palembang. In the 
Lamptpug I )istricts he (pbser\’t‘d a 1 a n g a 1 a n g 
fieltls which .st-em to Ipe teiipporary tpn tht- fertile 
grtpuntls Ipiit art- tpidy \ t-ry slowly being rt-plact-ti 
Ipy st-ctpuilary lorest tpn the Itpwt-r s;mtiy soil. 

EARLIER COLLECTIONS: At cording to 
Miql'HL''' the botanist Ghaki.k.s Millkk made 
an excursitpu in the Benkoelen Rt-.^itlency in 1770 
ami so tlid C'haklk.s ('ampbkll (.HSOl). I tlo 
ntpt kntpw whether they madt- collections, which 
Itpcaliiies they visitt-tl or whether their ctpllec- 
titpns were |>reservetl. 

I'he well-known botanist Wii.i.iam j.\t k col- 
lected from 1819 to 1822 N. of tht- Ranau region 
in the Res. of Henkoelen; his valuable collection 
jperishetl in the “Fame” catastrophe; tlescrip- 
tions of his {plants wt-re t-tlitetl in his “ .Maia> 
Miscellanies.” 

In 1818 Tn. Hokskikkip Ram-i.k.s ctplh-ctetl 
in BenktPi-len. 

'Lht- wt-ll-kntpwn fornu-r Curator of the Buitt-n- 
zorg Botanic (iardens, j. F. Ti:ysmann, who 
madt- tht- most extensive travels in tin- Archi- 
jPelago tpf all botanists tpf {Past and recent times, 
has collected m-ar Moeara Knim and Moeara 
Hoea, the [plants bt-ing th-scribed by MipUKi,, 

'P Flora van Nt-dvrlandseh Indit'. Ker.ste bijvopgael. 
.Sumatra, zijtu- nlf tPU-nwi-rold »-n bai*- votirtbrcnKSfU-n, 
1860, p. X. 
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but as far as I know 'ri;vs.MANN has never 
visited the Ran an -region proper. 

A long time elapsed before the distinguished 
British naturalist fl. O. Forbes visited the Res. 
ol Benkoelen from August 1883 to January 1884 
and made the first rollections in the Ranau 
region.'* Only a few of his plants have b(‘en de- 
termined, the bulk having been distributed to 
various herbaria and not publislu'd. Only re- 
cently the Staff of the British Museum has given 
a valuable list of his plants with descriptions of 
new species.'® Forbes came from the- South to 
O. Fesagi which he docs not seem to have climbed 
himself; his camp was there at (H)Oedjoeng at 
aliout 1000 m alt.; his colli'cfors w«‘nt up the 
mountain. He himself went from Oedjoeng via 
Kenali to Tandjongdjati at the SF. corner of the 
Ranau and from there to the foot of (j. Semi- 
noeng, which he intended to climb, Init he fell ill; 
ht're also his collectors went up to the higher 
regions. 

In tile Herbarium Bogoriense I found some 
specimens collected on August 2Sth, 1915, l»y 
Dr. P. J. S. C'r VMER; this collection, which ( aiiie 
from Kenali, is apparently only small. 

About the year 1915 or the beginning of 1916 
A. J. Koens made a trip from Kroti towards the 
Ranau region of which he gave an account.*^ 

L. (h \\'r:.srENJ:.NK,'8 the wc'll-known former 
Resident of Sumatra collected sonu' remarkable 
plants for Buitenzorg and amongst others sent, 
at the end of the year 1915, a bamboo with mas- 
sive sterns which was planted in the Buitenzorg 
Botanic Gardens and jiroved new to science. 
It was described by C. A. B.u kek.'® It proved 
to have no great economic value.®' It was dis- 
Ci)veri‘d near D.s. Karang, marga Kenali, on the 
right bank of the river Semangka at about 900 rn 
alt. but seems to occur also in s<jnie other places 
in .S. Sumatra, though rare. 

('. j. Brooks, an American engineer, has col- 
lected mainly ferns in many islands of the Archi- 
pelago and also was in Benkoelen where he col- 
lected Pham'rogams, too, near l.oebok randai. a 
list of which was i)r('[)ared by Dr. H. N. Rioi.ey *- 
with descriptions of new species. 'I'he last time 
duplicates were received from his collections at 
Buitenzorg was in 1923, New .Sutnatran ferns 
were described by 1C. B. ('oi’EI,am).22 

The Forest .Service of the Netherlands Indies 
has collected herbarium material in the Benkoelen 
Residency since 1922, and a rather important 
collection has been made in the Ranau region 
between 600 and 900 m alt,, of which Dr. F. H. 
E.noI'.rt, the well-known explorer of MK. Borneo 
and stimulator of botanical reconnaissance* of 
the Malaysian forests, has supplied m<* with a 
manuscript list. 


H. <E Forbks, WatKleninKcn ciiu-s Natiirforsehfrs iin 
Malayischen Archi[)el von 1878 his 188.E 2 vols. Jena 1886 
(see 1. p. 172 190). 

.V, B. Rk.nui.k (and others). Ur. H. (). Kokhks’s 
Malayan Plants (Journ. Rot. 1924-1926. .Suppl. p. 1-149). 

A. J. Koens, Een tochtje in Zuid .Sumatra (De Troj). 
Namur, 5 (1916) j). 129-1.14, 167-1 70, 8 1 ik.). 

** L. C. VVestenenk, Memorie van overnavc van den 
aftredenden Resident van Benkoelen (Mcded. Encyclop. 
Bur. afl. 28 (1922) p. 9 11, 83- 86). 

In K. Hkvnk, Dc nuttiRC Planten van Ned. Indii?, cd. 2, 
vol. 1 (1927) p. 304. .See also C. A. Backer, llandboek 
Flora Java. all. 2 (1928) p. 284. 

K. Heyne, lien rnassieve bamboe (Teysmannia, 30 
(1919) p. 346-347). 

“ H. N. Ridley, Plants of Bencoolen. .Sumatra (Kew 
Bull. 1925, p.76 -94). 

» In Philipp. Journ. .Sci. 9 (1914) Bot. p. 227 233. 
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In the year 1924 Mrs. Boi man-Houtman sent 
a small collection of plants which came from 
inland Krotitothe Herbarium Bogtaiense; they 
have been dealt with by Dr. J. G. B. Beum^e^^ 
who also gave an account of earlier collections 
in Benkoelen. She herself wrote a short article 
on .some orchids.*''^ 

Recently Dr. J, J. Smith, our distinguisht'd 
orchidologist, gave an enumeration of Sumatran 
onhids in which of course the Orchidaceae of the- 
Ranau region are included . 2 * 

I he “ Dt'utsche I.imnologische .Suiula-Kx])etli- 
tion" was a.o. in Jan.-h'eltr. 1929 for some weiT.s 
on tlu' IS'W'. side of the Ranau. One of the 
leaders. Prof. F. RiTTNTTt of lain/,, the well- 
known limnologist, collected botanical specimens 
from the vicinity of the Ranau which havt* be(*n 
worked up by the author,-® whilst Prof. Ri timcr 
himself gavT- a sketch of the vegi-tation.-® d'he 
collection is pre.ser\T'd at Buitenzorg, with dupli- 
cates in Lunz, 

From the year 1928 till April 1933 Mr. ('. N. 
A. DE Voooi), forester and am.iteur botanist, 
made several trips in the Res. of Benkoehm .iml 
on these occasions he collected a consideral)le 
number of plants including trees as well as herbs 
and lianas, which have lieen preserved in the 
Herbarium, Buitenzorg. He climln'd G. 'I’ang- 
gamoes in the e.xtrenu- South, (3. Pesagi (26 Fid). 
1928 and April 1933), ( k .Seminoeng and Bt Paki- 
wang (accompaniial by the author), in the Ranau 
region, and farther north G. Kaba, Bt Daoen and 
G. Dempo and in this way made \'alu;d)](‘ con- 
tributions to our knowledge of the series of moun- 
tains all ovi'r the Benkoelen Residency. He 
published a popular article on some of his jilants,” 
on forest -reserves,'^® on a nmvly discovered locality 
of Rnfflesui Artuddi R. BR.,of the Ranau,^®on the 
occurrence of Myevtanthe Zippclii (Bi,.) Hociik. 
in Benkoelen*® atul on cultivation experiments 
with Shored platydados van Si.ootI'.n in N. 
Bcmkoeleii He wrote some short articles on Bt 
Daoen and G. Kaba, which will b(> printed 
shortly in the periodical “ De Tropische Natuur." 

In the year 1931 Mrs. \\ Lach nr; Beri^van 
di;r \'eis gav(' .some notes on South Sumatra.®' 

4 he last c()llection in the Ranau region was 
made by Mr. L. van pick Pijl in 1931. He 
started on the 18th of May from Banding Agoeng 
at the N\\'. corruT of the Ranau and climbed Bt 
Pakiwang and from there went towards the \V. 
coast of Sumatra, where he arrived on May 29th. 
His collection is not very extensive* and is j^re- 
servetl in the Buitenzorg Herbarium. 

THE AUTHOR’S ROUTE AND COLLEC- 
TIONS (Oct. 25-Nov. 16, 1929): The starting 


Evil paar planten uit Kroei's Bovenlanden (Ue TiDp. 
Natuur. It (1925) p. 88 91. 3 fi^. 1 pi. a,|.). 

*M)nze bloedvIck-Orrhideeeti (De Troi). Natuur, 13 
(1924) p. 40-43. 2 bn.). 

In Fkdoe, Reiiert. 32 (1933) p. 129 386. 

** C. (7. ( ). J. VAN .Steenis, Die Ptprido[)hylen und Plianc 
rogamen der Deutscheii I/imnoloKiseben .Sund;i-F,xpodition; 
F. Rot I NEK, VoKCtationsski/./.eii nach TaKelnieliatif/eicli 
nunsen (Arch. f. Hydrobiol. 1932, .Suppl. 13d. 11, j). 231 337, 
359 362, Taf. XLV^ XLVII). 

N. A. DE Voo(.i), Hotanigchc aanteekeninv-en uit de 
Residentie Benkoelen (De Trop. Natuur, 21 (1932) p. 218 
222. 9 l',K.). 

** C. N. A. Die Vooi.n, BoschreserveerinK in de Rcsidentie 
Benkoelen (Tectona 25 (1932) p. 1598- 1612). 

” In De Trop. Natuur, 21 (1932) p, 21 1 same. p. 116 117; 
♦22 (1933) 224-229, 9 fix. 

“ In Tectona. 26 (1933) p. ,03-713. 

*1 Indrukken van Zuid .Sumatra (Trop. Nederland. 6 
(1931-'32) p. 32 seq., p. 35 seq. ill.). 
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point was Kroci whero in thn vicinity of the 
iiarbour 56 nos were* collected, especially of 
the Barrin^donia-forniation, Alitae and ruderal 
plants, riie elevated coral reefs bear a vej^eta- 
lion of small, crooked Pandanus, Scacvola fru- 
Icscens Krausk, Ardisia humilis \'aiii,, Crinum 
nsiatiami L. and groups of Cyais Rumphii Miq. 
Some plants of imptortaru'e were collect (‘<1 here, as 
e.g. Apluinia sp. (5137), Pursonsia up. (3138) and 
a Muaina (3136) which 1 cannot distinguish 
from KL acuminala Gr ah. found in Java chiefly 
at nu'dium altitude's. Ibis |)henomenon will be 
dis('us.S('d later in this paper. 

\ iteculiar distrilmtion is shown by Timonius 
iomprcssuanlis Hukkl. X’ai.j.tun remarks that 
this spe'cies, which is only found in forests on or 
near llu' seashore, should occur also in the 
Marshall Islands. 

brom Kroe'i, which we* left by car, a most 
lieautilul mount<iin road It'ads across the Barisan 
mountain chain with fiiu> \ news on the* roughly 
'■roded landsca[)(‘ with dea-p gullies and forest- 
ilad peaks and riilges. 1 p tile slet-p, rocky or 
' layish slojies we obser\-ed some' typical rcitre- 
senlati\’e'S of kreninoiilu’ti's; iilcu iicnui , Pogo- 
fuitlicnuii fxinicmni Hack., Armidina, Rhododcu- 
Iron /jdvdninun Bknn., S(ucharu.m spofdanruni 
b. and oiIk'is. 'I'he Liwa plati-au is inosth' de- 
loreste'd. Near Tandjongdjati W(' appioaclu'd 
th(' Ran.m and climbed a very stei'p, new road 
• a 9 km long to the lea-filantation (hienoeng 
Raja at ea 1000 m alt. where we made the ac- 
iinaintaiuc of the late Mr. .S. Lia>i' nor R. With 
him we planned the route for some t xcursions 
and after liaving refreslu'd oursi'lves went down 
till' same way and along the nortlu'rn border of 
the Ranau to Banding Agoeng \\her<' a former 
manager's house of the Syndicate was our head- 
ipiarti'is for the m'.xt 3 weeks, h'roin there e\- 
' ursions of one day or more weri' made- aOMnid 
the Ramin, the thickets between the Koeala and 
lit Rakiwang, to Si'jiatoc'hoe, Bt Rakiwang, G. 
Raja, (i. Resagi, Air relanai and the northern 
'ide of (he foot of G. Seminoeng, where on ac- 
'■'mnt of an ai'cideiit (he author ha<l while l utting 
a jiath, h(‘ had to return and could not reach the 
iiR'untain forest. In all some 900 herbarium 
nunib(‘rs (some with wood-samples) were si'- 
' iiri'd. In till' f()llowIng pages I have tried to 
L;i\'e SOUK' florist ical and jihysiognomical noti's 
"11 the localities \isited. 

SKETCHES OF THE VEGETATION : 

The vegetation of the Ranau. Along the N\\ . 
’’■dc of (he R.inau there is a beach wIum'c a 
lather heavy surf has built up a narrow strip of 
drift consisting of waterplants, mainly of Ccrato- 
phyliuni demersum L., Nujas falcinilala A. Br.. 

I oUimogeton pectinatus L. and Ilydrilla vertidP 
IdUi Rovijc Oil the shallow sandy bottom in 
this corner before the swimming-place Potamoge- 
ton pedinatus L. forms a rather dense subnnTged 
^'t'getation on the sandy bottom in the clear 
water 30-100 cm deep. A pc'culiarity in deeper 
water, about 100 m distance from the beach, is a 
^,‘^^^^'’‘‘^t'mbling a pollarded willow in water ca 
m deep of which the pollard just emerges 
‘‘0ov(. the surface. It is densely covered by ferns 
•*'id some grasses and roots at the bottom. In 
what manner it has arrived there is rather a 
pniblcin. I have observed also in other localities 
■’Uch isolated trees in the Ranau not very far 
rom the shone The sanu' is mentioned by 
PriNKR from Lake' .Singkarak'’’^ in M. Sumatra. 


It is ascribed there to land-slidi's from the shore 
caused liy t'artlnpiakes in the year 1926. Ri'- 
cently Dr. H. R. A. Mullkr observed several of 
these* isolated trees in the Ranau near Kota 
Batoe in the Iv corner of (he lake, which was due 
to the depre'ssion of this part of the shore by the 
heavy eartlupiakes in 1933: (his rice- field area 
is now inundatc'd for several meters. 

The flora of the sandy beach consists of some 
( yperaceae, Pniizidzui zeylnnica Br:\N., a non- 
thorny form of Anidrdntu.s spuiosus L. and some 
creeping plants, viz. Cucumis Mdn L., Enhydra 
jiiutnans Lour., Lycopersicum escnlentnm Mill. 
and Alternanthera sessilis R. Br. Behind the 
beach then* is a narrow strip of trees and bushes 
of which may be iiK'iitioned: llonidldnthus popuP 
wciij ().K., ErytliriHd fu-scd Rolr., Kp'mhovid 
hospita L., Piplurus repdfidiis \Via)i)., Hibiscus 
tiliaceus L., Clcrodeudrou serrdtum .Sfr., Mela- 
stonui nialabathricum Elueggcd virosa Baill. 
infested with the parasites Sciirrula fusca (7. 
Don., Pnidrophtlioc pcntufidni Miq., Macmsolen 
(ochvuhinensis \. 1. and Viscum articulaium 
Blrm., the latter not as is usually the case hyper- 
parasitic on (he other l.orant haceae but directly 
on the Elucgged (see De I'roi). Natuur, 19 (1930) 
p. U).d, p'.ugrtiid dcnsiflord Di muk and E. poiy- 
dullid \\ H.HT, .Sdcchdnim sponldnt’um L., several 
species of Ei<iis,().:\. Einis rctiisd L.. Clcrodcndrnn 
frdgrdns Wu.i.])., Trigonostemon (3506), Bischoffia 
javduicd Bi.., Midlotus tloribundus M. A., M. 
rrpdudus M. A. and l7/c.v trifolia L. ('limbing 
and r.iinbling are Wcdclia montdna Boi:rl., 
Pioscorcd hispidd Di;n\st., Iliptage Maddhlota 
(iAi:rt\., MdU’ttid scruco W. A., EPiedgnus 
Idtifohus I.., Bcdumoutid grundijlara Wali.., 
Couot cphdlus sudvcolois Bi.., Iloyd (3473), Pnyn- 
cum SdrnictdosH>ii Roxn., I'ycndrrlicna cduliflora 
Dll-,1, s, a large ( dUdndid (3.^06) and I'richosanthes 
brnitfida \Oi(jr. 

Of these, three plants deserve special attention, 
as their occurrence is usually near the .sea, viz. 
Hibiscus tilidd’us L., I itc.x trifolid L. and Pon- 
gamid pimiata Mfrr. 1 believe all thn'e of them 
are or were ('ultivated hera'. 

Where tin* coast is n»ck\' and steep and the 
.sandy beach is absent tlu' forest lionh'r extends 
to tlu* surf. I he outer trees are bent over the 
wati'r and it often occurs that .some of them are 
washed down. 'I'he hilly country around the 
lake was originally coNi'ivd with dimse forest, 
but at least on the northern side* of the Ranau 
this is but rarely spared. In the flat places there 
are paddy-fields and otlu'iwi.si* (here is thicket 
.ind secondary growth. 

1 he rice-fields, sa w a h s, bear a different flora 
in tlu* dillerent stages of inundation with crop, 
and non-inundat(‘d faliowland, which is the so- 
called double-flora. In the fallow sawahs char- 
acteristic [)Iants are Hyptis hrevipes Roir., 
Ercchthites hieracifolia Rakin., Asclepias curas- 
savica L., Dysophylla Aurkuhiria Bin. and 
Panicum hitescens W'lao. var. jhiva Backkr. 
Kach of these may occ ur in unlimited quantities. 
In the inundated planti-d sawahs the most 
abundantly occurring spt'cies art* Euirena umbeP 
lata Ruttil, Ecoparia dulcis L., Plypericum 
mutilum L., Hyptis hrevipes Roir., Kyllinga 
melanospermn Nki-:s and K. breinfolia Rottb., 


** F. Ruttnkr. IlydroKrapliischc* unci Ilydrocheniische 
BeobachtunRPii auf Java, .Sumatra unci Bali (Arch. f. 
llydrobiol. Sujtpl. Bd. 8 (D.ll) p. .14.S .146; si:e also in the 
same volume pi. IV). 
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Lipocarpha argentea R. Hr., h'.leocharis variegala 
Kth., Cyperus pilosus V^vui., odoniltis L., C. 
Ilaspan L., Fimhrislylis miliacea \'ahl, Scirpm 
mucronatiis I.., Rhynchospora corymhosa Britt., 
Scirpus grossus I.. and .S’, t-rtrtiis Poik., Ily- 
menaihne indica Bi ksk. further Jussieun repens 
L., J. Hnifolia Vahl. Monochorin hnstata .Soi.ms 
(hert- niorr common than M. vag^imilts Pr., 
whereas in Java the reverse is the case!), lAn- 
dernia eordij'olia Mi-rr., Ilysunthes antipoda 
Mkrr., Oldenlandia diffusa koxn. and Cera^ 
tflpteris thalictroides Broncin. 

Betw(‘en the saw alls small streamlets wind (o- 
v\ards the Ranau and here and there small, 
staj>nant pools are found with waterplants such 
as: Ottclia alismoides I^krs.. Uydrilla verticillata 
Rovli-,, Najas falciculata A. Br.. lAmnophila 
indica Dri ( i-;, Lophotocarpus gnyanensis .Smith, 
Azolla pinnala R. Br., Lemna pamicostata 
HiiC.Ki.M., Salv-inia nalans L., Pislia Stratioles 
I.., Limnantlienium indiciun 'I'uw. I did not 
succaa'd in r<‘disco\'ering Limnanthenium siima- 
tranuni S. MooRt; near Oedjoenj^, which was col- 
lected then* by Forbks some 50 years ago. .Also 
Blyxa was not secured, but Mr. Dk X'ooon later 
found it near Moeara Doea {cf. De d rop. .Natuur 
XIX, 19.S0, 105). 

The vegetation of the hot springs Wai Panas 
near the Ranau at the N. foot of G. .Seminoeng I 
did not visit: Ri TTNKR collected there f.i. Ficus 
relusa L., a typical tree of fore.st -swamps and 
Ficus diver sifolia Bi.., a typical crater- and solfa- 
tara-plant. 

Behind the sawahs most of the vegi-tation con- 
sists of thickets and higher secondary growth, 
some groves of Ficus elastica and a r e n and 
coffee plantations. Only near Sepatoehoe long 
strips of primary forest were at that time* un- 
touched, but it was planne<l that these also 
should fall under the a.xe, except that of th(‘ nar- 
row' gullies and along (he steep slopes of the 
ridges. 

In the secondary growth there are some pecul- 
iar physiognomical features which an* des<*rving 
of attention and description. As I have said, 
a I a n g-fields (Irnperuta) play a very unimpor- 
tant role in this region. The principal plant of 
the thickets is Lantana Camara L. which covers 
wide areas on the N. slope of (i. .Seminoeng and 
E. of the (i. Raja plantation to the b»ot of Ci. 
J^esagi and is accompanied by very few other 
plants. Where in other localities the thicket is 
of mixed character the following species occur 
frecjuently : Dillenia (.1175), Colona javanica 
Burr, (k a j o e b a r o e (Makakau), h a I i a n- 
j a n (Ranau) f)f which the whitt* bark is used for 
pleating-work), \f acaranga Tanarius M. A., 
Debregeasia longifolia VV kdi)., Villebrunea rubes- 
cens Bl., Saurauia sp., Allophylus Cobbe Bi.., 
Leea sspp., Ca/licarpa pentandra Roxb. and C. 
longifolia La.mk., Mussaenda frondosa I.., CVmi- 
mersonia Barlramia Murk., Ilomalanthus popul- 
neus (). K., Mallotus acuminatus M. A. and M. 
ricinoides M. A. & Lager stroemia speciosa Pkrs. 
( limbers are such as Polygonum chinense I.., 
Rubia cordifolia L., IJvaria purpurea Bi.., Mika- 
nia scandens Wii.i.D. and various ( ucurbitaceae 
such as: Thladiantha cordifolia Coon, and Mo- 
mordica subangulata Bi.. It would take far too 
long to give an account of the various herbs of 
which I only will mention Donax canniformis 
K. Sen. on which I found only once instead of 
fruits peculiarly deveh)iK*d club-shaped organs 
which are caused by a rare fungus: Kpichloe 


IVarburgianum (det. by Dr. K. B. Bokoijn). 

A very instructi\'(‘ secondary forest was met 
with at th(' foot of (i. Be.sagi which showed in a 
most embarrassingly regular way tlu* develop- 
ment of a 2-layered wgetation. The lower layer 
was formed by a dense thicket of Lantana 
Camara L. only ca 2 3 m high and the upper 
layer was binned b\' rather lax fore.st of white 
trees ca 10 m tall, all of the same age. called 
a n g g r o e n g b\' my native companions 
(mainly Javanese) Macaranga i^bancana 
(3652). On my various trips in the tropics 1 
never hava* seen any such fine example of a nat- 
urally grown secondary \egetation which was so 
regular in appearance; thi* trees setMUed almost 
planted. I assume it to be a temporary stage 
towards more advanced secondary growth, as 
both species are practically absent in the sur- 
rounding closed taller secondary forest. During 
the succession towards tall, closed fori’st the 
plants w'hich need full light (as Imperata, Lantana 
and otiu-r b I o e k a r plants) gradually di.sappear. 

Mention must be made ol the [M-culiar occur- 
rence of Vsnea barbata which occurs abundantly 
on some isolated trees at an altitude of about 
450 -550 m, but is al)S<mt from the closed vegeta- 
tion. I found it on some specimens of Toona 
Sureni Mkrr., on a few trees of Parkia and 
Tamarindus near the Ranau and on one small 
Citrus tree near Air IVlanai. all planted species. 
1 do not suspi'ct it to l)e a relic of formerly closed 
vegetation as generally Vsnea occurs abundantly 
at much higher altitude. It must be remarked 
that the trees stood i.solated (see De 'Prop. 
.Natuur XIX, 1950. p. 141-142). 

The primary forest between 600 and 1000 m 
altitude. This consists of tall trees among which 
are many dipterocarps such as Shorea (3818) and 
Dipterocarpus Ilasseltii Bi.., further Para- 
nepheiium xestophyllum Miq., Gordonia excelsa 
Bl., Artocarpus sp. (3378), .1. elastica Rkinw., 
iMplacea ^ subintegerrima Mk,)., Mangifera macro- 
carpa Bl.. Kibessia azurea Bi,., Stelechocarpus 
Burahol lIooK. F. X. 'l it., a Canarium with lemon- 
scented resin (3213) of the aln^ady cut trunk of 
which I could only colled a wood-sample and 
som(‘ resin, Neesia pilulifera Bkcc. and N. altis- 
sima Bl., Podocarpus neriifolia Bi., and P. 
Blumei BiL<i.,'*‘‘ Diospyros aurea T. & B., Pyrenaria 
serrata Bi,., Ma<hilus (3408), Cinnamomum 
iners Rkinw., Pometia pinnata Forst., Voacanga 
foetida Rolfk, Raderniachera gigantea MiQ.. 
Ficus .sspp. (a.o. Ficus lepicarpa Bi..), Tarakto- 
genos heterophylla van .Slootkn, Dysoxylum sp., 
Aglaia sp. to which Dr. Endi-.rt added from the 
collections by the Forest St-rvice Acronyc hia 
laurifolia Bl., Pterospermum sp., Palaquium sp., 
Fernstroemia sp., Santiria oblongifolia Bl. and .V. 
ruhiginosa Bl., Platea sp., Macaranga hypoleuca 
.M. A. and M. IHepenhorstii M. A., Cassia sianiea 
Lamk., Payena sp., Calophyllum sp., Diptero- 
carpus gracilis Bl., Alangium sf).. Fndospermum 
sp., Garcinia sp., Ferniinalia sju, Ryparosa 

” Possibly only a form of M . triloba M.A. 

It is perhaps not generally known that the allies ot 
l\ lilumri which in sterile state much resemble the Kcnus 
Agalhis can at once be distinguished from it by the acute 
buds which in A^athis have a broadly rounded top. I be- 
lieve Dr. F. II. F^ndkht was the first who observed this and 
mentioned it in the Meded. Boschproefstation Boschwezeii 
N.I. 20 ( 1028 ) p. 108 . This most valuable book contains 
many oriKinai clues for identification of sterile material of 
Netherlands Indian trees and I can stronRly recommend 
it to the attention of all Irotanists working on taxonomy 
and general morphology. It is to be regretted that it has 
been written in Dutch and thus i.s known in too narrow 
circles only. 
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aiesia Ri-., Cyathocalyx sp., Michelia sp., livodia 
sp., Gynotroches, Castanea, Shorea plalyclados 
VAN Slooten and S. leprosuUi Mig., Xylopia 
malayana Hook, e., F.n^elhardtia sp., Amoora 
sp., Clenolophon sp., Dyera rostulata Hook, e., 
Koonipassia mahiccensis Maing., Baccaurea sp., 
Nyssa java niru Wan(;., Rhynchocarpa monophylla 
lUcKJCK, Sandoricum sp., Adina polycephala 
Bth., Drypetes sp., Casmria escidenta van 
Slootkn, Phoebe and Notophoehe, Sapium bai- 
eatum Ro.XB., Adinandra sp. and Schinia bancana 
MjQ. Soiik' of th(‘ trees of the humid primary 
high-st(“mmed forest are deciduous as c./j. Gos- 
sampinus Valetonii Bakh., Pterocymbium javani- 
cum k. Hk. and Peronema caneseens Jack, the 
latter oeeurrin^ mostly in thickets and only 
wry rarely si'en (iK'ar Sepatoehoe) on a rid^e in 
primary forest. The poeloes or loeloes, Tristania 
IVi^htiana ('»rief., c<tnspicur)us by its very tall 
stem, which always is more or less twisted 
as are the main Ijrancdies, and is white and 
entireh smooth with the bark fallen off, 
d('ser\'es special attention. I found it only near 
ridj-es and especially a)j[ainst steep slopt's, randy 
singly, mostly in groups of 3 10, both on Bt 
Pakiwang and the ridg(‘S between the so-called 
d j o e r a n g s in Sepatoehoe.*'^ Dr. Endek i 
told mt' that also in MK. Boriu'o he found Pris- 
tania sspp. mostly on ridgt*s and steep slopes. 
The topography of the Sepatoehoe plateau is 
very remarkabh*. It consists of broad rather 
Hat ridges and spurs supposed to have originated 
l)y former I a h a r s, i.e., ej(‘Ctions of volcanic 
material, mainly tulT. d'he latter are separated 
by det‘p ravines, the above mentioned d j o e- 
r a n g s, with very steep walls. The bottom ol 
these gullies is rather dry and consists mainly 
of quartz sand (mixed with glittering partich's 
ol muscovite) where some herbs are (ommon: 
IHehroa febrifiiga f.ot k., Stenosemia anrita pR., 
Globba sp. (3210), Cyrtandra glabra Jack and ('. 
pendula Bi,., Elatostema, Microeos Jhmda Bi rr., 
Et( us sspp. (3206, 3223) and Laporlea stimulans 
Mig. hen* flowering already as a shrub ca ^S0 cm 
tall. As can be seen from the map of the Ranau 
region, the ridgi‘s end abruptly in th<* N. of the 
Se|)atoehoe plateau, and there we had a fine view 
over extensive primary forest towards the North. 
Along the steep shapes of the* d j o (* r a n g s th<* 
trees are Ifjcally wholly covered and coloured by 
a beautiful and gigantic, sc'arlet-flowered Bau- 
hinia (3407) and by Millctlia (3382). 

In tlu* forest along the road from Banding 
Agoeng towards Simpang and from there to- 
vvar<ls Moeara Doea a large, abundant, red- 
riowered Dvrio (3861) with smaller fruits than in 
th(* whitish flowered D. zibet hiu us was quite con- 
>^picuous: Mr. Bakhuizen van den Brink thinks 
this undoubtedly nativa* plant represents a new 
species D. spontaneus Baku. ms. 

Amongst the smaller trees and shrubs are 
numerous sp(*cies of Ficus, f.i. F. roslrata Lamk., 
b. Ribes Be., many species of Ardisia (f.i. .1. 
vestifa Wale.) and of Saurauia and some of 
Mitrephora (f.i. M. obtusa Mig.). Rattan is 
scarc<‘ except on the eastern slopes of Ct. Pesagi; 
Areca (3425) is rather comiiKm. Of the An- 
nonat‘ea(‘ must b(‘ mentioned Orophea (3504) and 
G. hexandra Be. whilst on the s1o[e<*s of Bt Paki- 
wang I collected a Goniothalamus with a peculiar 

Tristania shows the saint* arcliitcctural trre habit as 
■^nnu* other Myrtaccae, such as Eucalyptus and fuIl-Krown. 
'all specimens of Leptospermum Jtarescens-, this is possibly an 
ancient phylo^tenetical characteristic. 


stifT habit, very angular stems ami a fragrant 
bark. Wry common are the Rubiaceae such as 
Saprosrna friiticosurn Be., Chasalia, Ixora nigri- 
cans Be., I. javanica DO. and /. grandiflora Vae., 
many sjM'cies of /.asiantlius, and m.iny I*mi)hor- 
biac(*ae (Galearia filiformis BoF'KE., Saurupus 
spectabihs Mig. with bt'autiful large r(*d fruits, 
Claoxylon longifoliiim .VI ig. with velvety fruits 
and red-orange arillus anti Aniidesmn teucopodum 
Mig.). Further there are the Sapindaceae 
{Ifeynea fruticosa 'F. cN: B., Lepisanthes at on tana 
Be., Turpinia montana Koord.), 3 Flaeourtiaet'ae 
(Osmelia grandistipulata van Seooten, Ilemi- 
srolopia trimera van .Seooten, fttrmt'rly only 
knttwn frttm Banka, W’. Ja\'a, and Bennettia 
Icprosipes Koord.), 2 Kbenact-ae (Diospyros 
subrbontboidea K. & (.0 and D. buxifolin Hikrn), 
further representatives of other familist*: TaUiuma 
CandoUei Be., Phaleria capitata JacsK, Palhergi 
ptnnata I^rain, Linociera montana DO., Murraya 
paniculata Thi'NH., Knerna glaiua W'akie, 
Ouratea sumatrana (Beg. 

The number of climbers is rather large; amongst 
them are many species of Tetrastigma and Piper, 
several (.'ucurbitaceae (Ilodgsonia macrocarpa 
('otiN. a v(‘ry large species, and Macrozanonia 
macrocarpa ('ogn.) thoughmost t)f the ('ucurbita- 
ceat' prefer the secondary grow th, several s()ecies 
of Bauhinia, Olacaceae {Plrythropalum scandens 
Be. and Phytocrene macrophylla Bi..), Menisper- 
mact'at' {Stephania capitata Spr. and Haemato- 
carpiis comptus Miers) though also more nu- 
merous in th(‘ thickets, Annonaceae (Melodorum 
Kentii Hook. e. Fh. and a fine Artabotrys cf. 
Bliimei (3449) which formed large garlands and 
bowers). On the northern slope of Bt Pakiwang 
I collected a species of Aristolochia (3767) un- 
fortunately sterih*, but probably tu'w, with very 
densely hairy leaves and dilTt'ring from A. co- 
adunata Backer. Near the same locality there 
was a very robust Gnetum (3456) with large 
olive-brown fruits. Kadsura scandens Be. is 
common, Zizyphus inermis Merr. rare (hitherto 
known from the Fast coast of .Sumatra, Borneo, 
(VlelMNS and the PhilijFpines). 

Among the herbs there are many Ruliiaeeae 
(Lerchea interrupta Mig., L. hracteata \’ae., L. 
longicauda L., Coptophyllum pilosum Mig., 
Argostemrna borragineum Be., Acranthera mutica 
\ AE., numerous species ot Ophiorrhtza, Spira- 
diclis caespitosa Be., Xanthophytum fruticulosurn 
Reinw., Geophila melanocarpa Ride.) and numer- 
ous Acanthaceae of which may be mentioned 
Acanthopale (3422), several IVticaceae, especially 
Fdatostema which sometimes forms the principal 
el(*m«‘nt in the weed-flora ol dark jungle and 
Pellionia (3392) locally filling up shallow pools. 
Also Lycianlhes is common as is Susum rnala- 
yanuni Hook. e. with its red petioles and under- 
sidt* of the leaves. Fhe same habitat tall 
rather dark jungle is po'ferri'd by many 
Araceae, Labisia pumila But. & Hook, e., Ophi- 
opogon caiilescens Backer, Peliosanthes javanica 
Hassk., Disporum chinense Don, Desmodium 
laxum DC', and D. Scalpe !)('. Some herbs ap- 
pear always gregarious as Forrestia and Aneilema 
conspicuum Kth. <»n rather dry soil and Lobelia 
SHcadenta Be. in pools made by elephants. 
Coleus (3386) forms patches on muddy soil, 
others occur scattered as Gomphostemma, Para- 
phlomis, Curculigo capitulata O. K., Nervilia 
Aragoana (4aud., Polygala venenosa Hassk., 
Calanthe veratrifolia R. Br., Acanthephippium 
pauciflorum Hassk. (hith(‘rto only known from 
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Java), sonio jirassfs as LefUaspis urceoluta R. 
Br. and Pinnium ujidriatum Raddi, Dtdymo- 
carpus barbata R. Br., Cures breviscapa Clarke 
{— Curtisii Rini..), C. (ryptostarhys Brongn., 
Mapania (3778), Begonia isoptera Bl. and Sani- 
cula europaea L. Sonu‘ Zin^ihunacrae liw gro- 
gariously as Phrynium, Acluisma (3411), Phae- 
omeria (3787). Nuiiutous frriis ocour of which 
only the rare Asplenium ohscurum Bl. can be 
mentioned, which occurs always ni'ar streams 
in very wet i)laces, formerly known only from 
VV. Java. Some herbs which propagate them- 
si'h'es by long stolons and form pure patches 
in this way deserve special attentioti: Pallia 
Aclisia If assk., Destuodium trifolinstrum Mio. 
aiul Runyya (oeridca W'aru. ()nl\’ one leaf 
was observed of the gigantic Amor pho phallus 
i'itanum Bkcc.; it measured ca 4^ 2 oi in Itmgth, 
the soft, porous, chamben-d petiole attaining ca 
30 cm in diameter. ( Ither herbs belonging to the 
kremnophytes are characterised by a poorly de- 
veloped root system and a juicy stem; tluyv occur 
mostly against wet rocks. To thes(‘ belong 
Rhynchoglossum obliquum Mam., Monophyllaea 
llorsfieldii R. Br., Peperomia laevifolia Bi.., 
Zippelia beyoniifolia Bi.., P.pithema ssp().. Stau- 
rarithera cneriUea Merr. an<l lilatostema cf. 
paludosum, the permanent companion of water- 
falls in Java. 

Several saprophytic herbs have been found in 
the Ranau region: Epirrhizanthes papuana 
J. J. vS., Burmannia Candida Bi,., Coiylanthera 
tenuis liL., Cystorchis aphylla Rini.. .iml Stereo- 
sandra. 

Epiphytes are rather common, especially fi rns: 
Drynaria riyidula Bedd. forms large nests round 
the branches, as does Poly podium pane latum 
Sw., Davallia denticulata Met i'. creeps, Medinilla 
is a shrub. Hymenophyllaceae are conspicuousK 
poorly represented at this altitudi-. 

Parasitic shrubs are Jdytranthe albida Bi,. on 
oak; of Loxanthera speciosa Bl. and Lepcosteyeres 
Beccarii Ga.mhli-; only fallen flowers cf)uld be 
collected. 

The gorge of Air Telanai N.W'. of the Ranau, 
which 1 followed for some miles, has very steej) 
slopes which are mostly forested, f.i. with numer- 
ous bamboos {SchizosUuhyum, 3495), Marantha- 
ceae and Musa. 'The Musa (3950) was certainly 
wild Imt I failed to identify it. Against almost 
perpendicular earth-walls the common kreinno- 
phytous veg(‘tation is developed {Antrophyum 
reticulatum Kai U'., Ceropteris calomelanos Uni>., 
(hUmtosoria chinensis J. S.vi., Onychium silicu- 
losum C. ('hr., Cleiihcnia and Poyonatherum 
paniceum Ha( k.). Against the p<‘rpendicular 
r(x:kwalls (jf the gorge Araceae, ITticaceae and 
ferns have settled themselves in the clefts and 
cracks. 

The mountain forest of Bt Pakiwang (1631 rn 
alt.). This mountain is ea.sy to climb from 
Banding Agoeng. Its n(;rthern foothills, which 
are surrounded by a stream, are cultivated but 
after that the jungle of its slopes can be entered 
after passing rapids of another stn-am. A path 
cut l)y the Kcjrest Service leads to about 1000 m 
alt. after which elephant-trails are followed to- 
wards the crest. Below , the slope is rather stt'ep 
and sandy but higher up it becomes clayish and 
muddy. Scutellaria javanic a Jungh. var. stima- 
trana Ba( ker is rather common and has blue 
flowers on the lower slopes but white (Jiies higher 


up. The forest is tall and contains numenjus 
oaks, Castanea and Altinyia Noronhae (here 
called tjemoro in the Makakau dialect). 
I'rom ca 1300 to 1500 m the ground slopes gently 
upwards, the forest floor being covered with a 
<k-n.se monotonous undergrowth of Strobilanthes 
sp. At about 1500 m alt. the character of the 
forest changes, the height of the trees diminishes 
to ca 5 -10 m, the stems are thin, VTry mossy and 
partly crooked. I'his mossy forest covers the top 
region and no view ova*r the surrounding country 
is possible evi-n on the highest point ne.ir the 
fallen survey post. In this shrubby thin- 
stemmed, densely moss-co\'ered thicket I col- 
lected P'.vodia accedens Bl. (common), Breynia 
microphylla M. A., Litsea diversifolia Bi,., Mat- 
thaea latijolia Pi'.rk. (3902). Ardisia (3882), 
Polyyala pulchra 1 1 assk., Ixora yrandifolia Z. & 
iM. (3907) and others. < )n th<“ sti'ins numerous 
Hymenophyllaceae occur (f.i. Hymenophyllum 
salakense Raciil fornu rly only known frfun Java 

//. australe W'lLi.i).), many ferns {II ymenolepis 
revoluta Bl.., Polypodiuni mollicomum Nta-'.s & 
Bl., 1*. contiyuum J. Sm., P. obiiauatum Bi... P. 
(onyener Pr., P. Mettenianum ('es.), orchids 
{Dendrochilum riyidulum J. J. S., Bulhophylliim 
dempoense J. J. S.) and a II ydnophylum. 'I'he 
herb-flora is embedded in the moss-cushions l)e- 
tween the roots, buttresses and air-roots of the 
trees; among it are fine-coloured plants but it is 
rather .scarce; Sanicula europaea L. is common, 
Calanthe flava Massk. and Impaiiens (3897) ha\a* 
\'(4low flowers, Coeloyyne .Sleenisii J. J. .S. n.s[). 
salmon-coloun'd flowers, .Iryostemma montanum 
Bl. and .1. parvifolium Bjew. have whiti‘ 
flowers, Pratia nummularia Bi.. jjurple berries, 
Lycianthes (3895) purple flowers. Coleus yaleat us 
But., Sonerila tenuifolia Be. blue ones and 
Arisaema (3879) somewhat dirty-green ones. 
None of the yellow -flowere<l s[)ecies of Impatiens 
has ev(*r been found in Java, though several 
species are knowm frotn .Sumatra even to the 
extnmie South on (1. 'I'anggamoes. 'I'he same is 
the case with Anemone sumotrana De Vr. In 
'I'jibodas Dr. W. .\1. Docters VAN LiaaWEN 
has planted Sumatran species of both genera in 
the mountain forest above 'rjil)odas w'lu*re they 
thrive pretty well. .So th(‘ climate or soil can give 
no clu(‘ as to their ab.sence in Java. 

The mountain forest of G. Raja (1C43 m alt.), 
rile ascent from tin* (Z Raja ti>a ])lantation u[) 
this mountain is very simple, if once the right 
trail through the secondary growth towards the 
West is found. At first there is tall fori'st of 
Quercus, Castanea, Enyelhardtia, Podocarpus, 
Weinmannia Blumei Planah., Styrax parallelo- 
neurus Perk., Litsea, (iynotroches axillaris Bi... 
Memecylon, Ryparosa caesia Bt.. and other tret'S. 
Though the quantity of moss increases as one 
ascends, the forest remains rathm' tall until one 
reaches the ridge which slowly leads up to the 
crest. This ridge is covered with a dense thicket 
of shrubby trees though rather high trees are not 
absent on the other spurs and the W. slope espe- 
cially. .Just below the ridge we had already ob- 
.served Balanophora elonyata Bl., Sonerila tenuC 
folia Bl., Aryostemma parvifolium Bi-:nn. of 
which the conspicuous flowers are white save for 
the bright-yellow free part of the filauumts, tin* 
quite w’hite-flowen'd A. montanum Bl., Nertera 
(lepressa Bank.s & Sof,., Pratia nummularia 
Kurz, P. montana Ha.s.sk. and Burmannia 
distifha b. On the ridge dimse thickets are 
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foniU'd by Allacophania rii^osa Hook. k. and 
especially Oleandra neriiformis ('av. In the 
open space cut round the survey pillar Gleichenia 
laevigata Hook, forms dense masses with Rubus 
moluccanus L., Polygonum rliinense I.., P. 
malaicuni Dans, and Torenia nsialka Lour. The 
eastern slope of the crest ridge is V(>ry st(>ep and 
there a large part of the vegetation is formed by 
Diptcris conjugata Rkjnw. and Oleandra nerii- 
folia Cav. In the thicket on the ridge the fol- 
lowing trees and shrubs were collected: (iloehidion 
(3520), Ardista (3513), A. vestila W'ai.i.., A. 
linearifolia M;Q., Maesa (3519), Aphanomyrtus 
(3518), Lilsea, UropliyUum (3589), Qiiereus and 
others. In the moss cushions many epiphytes, 
especially fertis (Hynienophyllaceae, Polypodium 
costuldtum RakI'R, known from Sumatra, llorneo 
and New Guin('a, P. rupestris Bi..) and Orchida- 
ceae {('eratostylis leucnntha Scultr., BulbophyP 
lum parvilabiim Schi.tr., B. proximum J. j. .S,, 
h. appressuaule Rikl.) are more or less em- 
b('dded. Also Medinilla sp. (3525) and M. lauri- 
folia Bl. are found then* and some climbers 
(DiscJtidia, 3555) and a few Nepenthes (3530). 

Trip to G. Pesagi (2175 and 2232 rn alt.). This 
nujimtain, which is much richer in flora th.an the 
foregoing two, can lie climbed from two sides. 
Fokui'S and later dk V'oocd came from Oed- 
joeng; this is l)y far the easiest way, and then 1 
believe the trip takes only one day. I came from 
the G. Raja tea plantation at the K. fool of G. 
Raja with 16 ukui. 'I'he trail up to the l)ase of 
the mountain hail previously been found by their 
lead(‘r and led for al)out 10 hours up and 
down through thickets and secondary forest in a 
SIT direction up to an altitude of about 1000 m 
where we campt'd that day, 4'here the sloping 
mixed forest begins and afti-r some hours ascenil- 
ing along an elephant-trail leads to a rather steep, 
very humid, mossy and stony ridge, with a 
rather lax forest, but with tall trees of Quercus, 
('astanea, Podocarpus imbrkata Bi.., Engelhardtia, 
Styrax paralleloneurus P|';rk. and others. In the 
undergrowth 1 found many young si)ecimens of 
Bucklandia popuhica R. Br, (= trkuspis Hai.i.. 
F.). At about 1800 m the (]uantity of moss 
on the trees and on the ridge itself increased. 
In th(; former Selaginella involvens HjI'Kon. and 
Mniodendron ar(‘ conspicuous; here also was a 
good locality for Treubia insignis Goku.^® 

1' ine-flowered herl)s enliven the olten misty 
forest; Nertera depressa Banks & Sot.., Pratia 
nnrnmularia Klkz, Lycopodium serratum riiCNn., 
Burmannia distkha L., Ophiopogon caulescens 
I'A'KioR, Ardista vcstita VVali.., Disporum chi- 
nense Don (= pullum Salisu.), Carex Icuco- 
stachys Ridi.. (here recorded for the first time for 
Netherlands India, formerly only known from 
the Malay Peninsula), Psychotria, Impatiens, 
Argostemma sp. (3708) and A. parvifolium Bknn., 
Platanihera angustata Bi.., Sonerila tenuifolia 
Bl., the epiphytic Dendrobium llasseltii Lindi.. 
and the parasitic Ilelixanthera carinata Dans. 
Higher up the trees gradually decrease in .size and 
at about 1800 m alt. the mossy forest is only ca 
10 m tall. There I found the first specimens of 
the typical Ainsliaea pteropoda DC., an extremely 
lank ('omposite, and in the same locality the 
only Netherlands Indian Anemone, viz. A. suma- 
trana Dk Vk. I have found the.se two only up 
0 the no rthern top of the mountain. From this 

” t'. (g j_ VAN Stkknis. Treubia insignis in Sumalra 
Kfvonden (De Trop. Natuur, p. 213 - j 15. .J fiK.b 


top a narrow ridge leads to thi- southern higlu'st 
one which bears only a shrubby vegetation 
about 12 m tall with abundant Diptcris con- 
jugata and Oleandra neriijormis ('av. and a 
dense thicket in which many P'.rkaceae {Vac- 
cinium elliptkum Miq, and sp. (3692) not id( nti- 
cal with V. besagknse .S. Moork d(‘scril)ed from 
here. Rhododendron javankum Bknn., Diplycosia 
heterophylla Bi.., Gaultheria fragrantissima W'ai.i,. 
with the parasitic Macrosolen avenis Dans.), 
further Rapanca (3750), Symplocos Nageli K. N 
V,, a small tree with red petioles and midril) 
and i)earl-grey fragrant flowers, Lindera Inbraete- 
ata B()I>:rl., Melastoma, Viburnum cor iac cum Bl., 
Liens diversifolia Bi,., P'vodia (3624), W'einman- 
nia Blumei Plan( ir., Leplospermurn flavescens 
.S.M., Rubus linealus Ki:inw., Podocarpus ncrik 
folia Bl., Lycopodium cernu-um L. var. salakcnse 
\’. A. \’. R., Ardisia sp. (3608, 3610) and A. java- 
nica D('. More rare are Nepenthes pcctinala 
Dans, and N. singalana Dans. From a tree at 
the margin of tlu* fore.st garlands of Lycopodtum 
casuarinoides Srr. stream down. Here* and there 
climbs the slender Crau'furdia trinervis DiI'.tr. 
and Alyxia (3684). The southern top at 2232 m 
altitude is a small plateau with a survey pillar 
in the centre. 'Du- thicket on the plateau has 
been mostl)'^ cut down and in this open place we 
found Isachne albens 4'rin.. a violet out of flower, 
and Carex (3684, 3701). The thicket on the sur- 
rounding slopes leading to several ridges is rich in 
(“piphyti'S, esfM'cially ferns {PolyPodium contiguum 
J. .S.M., P. tenuisectum Bi... /’. incurvatum Bi,., P . 
Cnrtisii Baklk, llymenophyllum aff. denticula- 
lum .Sw., //. Necsii Hook.,' Vittaria Uoydiifolia 
Raciil, Campium heteroclitum (.'opiu.,), Ericaceae 
{Rhododendron malaynnum j a( K & Vaccinium luci- 
dnnt Miq.), Ficus diversifolia Bl., and many or- 
chids {Ceratostyiis, Liparis arcuata J. J. S., Dendro- 
bium pedicel latum J. j. S., Lria Rhinoceros Rini.., 
Dendrochilum. longebracteatum Pitt/., and a large 
species (3706)). On all sides the ridgi's are very 
steep and, as 1 was through with collecting at 
noon, I decided to try the southern ridg(“. That 
OIK' ends, however, afti'r an hour’s walk, in a 
precijiice several hundri'd metri'S deep wholly 
coN'ered with Dipteris conjugata RlUNW. and 
c.innot be descended. We rt'tnrned to the top 
where cam[) was made. 1 he following morning 
the trail was found by .‘^^(^■nding on ah(*ad a few 
men without loads, who signalled back when 
they had discovt'red it. In geiu'r.d it is much 
easier to find a trail wlu'ii climliing th.in when 
descending. From the loj) one must go about 
50 or 100 meters S.SIT, tlu'U turn abruptly to 
the left and leaving what is apparently the right 
ri(lge, after which the southe.istern spur will lie 
reached, which, turning gradually towards the 
east, leads in the right direction for Oi'djoeng. 
D('.scending this ridge there is a deep gully on the 
right with a .stream at the liottom. At about 
1800 m the ('lephant-trails appc'ar again and 
there are traces of cutting from men in si-arch 
of rattan. This is \'ery' abundant in these lower 
fore.sts. In descending we lost the right trail. 
I kept straight E. on the compass and at last 
wadeii through the above mentioned stream 
which runs through a narrow gorge. In the 
afternoon at about 5 o'clock we reached the first 
ladang near Oedjoeiig and walked from there to 
Kenali where the party arrived at about eleven 
in the evening. In the gorge I found a fine yellow 
species of Impatiens and a large-flowered, white, 
4-merous Rubiaceous lu'rb from the rocks (3739). 
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Alth(jujjh it is one of the youngest ol the lireat 
planting iruiustries in the Netherlands Kasl 
Indies, the cultivation of rul)l)er has developed 
more rapidly and spread more extensively thati 
the others. Foday, millions of the islands’ popu- 
lation are wholly or partly dependent upon the 
production of rubber bjr their livelihood. 

Althouji;h some rubber plantinj; had been done 
before 1900, it was not until the first deca<le ol 
this century that the new industry was definitely 
established in the East Indies. 

In those earh' da\'s the inoneers had to choose 
between several kinds of rubber-prodiu in^ trees 
of which ver\- little was known about either their 
yielding capacity or their re(piireinents lor culti- 
vating. One rubber tree, Ficus clasttca, grows 
wild in the forests of Java and Sumatra. As 
earl\ as 1864, a small plantation of this tree was 
I)Ut in the ground in West Java; it still exists, and 
is known as “the world’s oldest rubber planta- 
tion.’’ The other rubber-yielding trees were 
Castilloa elastica, Manihot Glaziovii, ami Hevea 
hrasilierisis, all natives of South and ('entral 
.America, and Funtumia elastica, a West African 
plant. With the e.xception of the last, all these 
were i)lanted on a small scale in various places of 
Java in the years l)etween 1870 and 1890. 

The extensi(jn of rubber cultivation iti the 
h2ast Indies was the outcome of a combination of 
many factors. After 1898, coffee, grown on es- 
tates in Java and .Sumatra, had suffered badly 
from the low prices that resulted from the tre- 
mendous expansion of its cultivation in Hra/il. 
On the East ('oast of Sumatra the flourishing to- 
bacco cultivation had extended beyond soils suit- 
able for this plant; the returns there were hardh 
profitable. The demand for rubber from tire 
manufactures was growing steadily, aiul it was 
obvious that the supply of rubber collected from 
trees in the wilds of the tropics could not meet 
the demand. As a consequence, the price of rub- 
ber went up; in the boom years of 1910 to 1912 it 
reached the price of more than $3.00 per pound. 
No wonder that owners of estates with unprofit 
able cro{)s turned to rubber! No wonder that 
the money market responded favorably to the 
demand for capital to invest in rubber planta- 
tions! 

In this period of sudden <-xpansion, the plant- 
ers, most of whom were unacquainted with rub- 
ber cultivation, turned to the Department oi 
Agriculture for advice. The experts favored the 
planting of Ficus elastica because this tree was a 
native of the East Indies, and declared that the 
soil and climate of Java and .Sumatra were not 
suitable to Hevea hrasiliensis. I'herefrjre, large 
areas were planted to Ficus. An indication of 
this preference can be seen in the fact that in 


* Original (onlrihution, rspnially priparrd ]i>r "Sdftjfe 
and .Scientists in the S etherlands Indies. " 


Firestone Plantations ('o.. Liberia: Director, 

Vice- Direeior, F.rperi merit Station \\ est Java: etc. 

1913 on the governim-nt’s rubber plantations 
nearly 5000 hectares were planted with Ficus, 
as compared with a little more than 700 hec- 
tares with Ilcvea. The otluM' rul)l)er trees, 
Manihot and i'astilloa, were also plantc'd on a 
lairly large st'ale, but mostly mixed with other 
crops, especially colTt'e. Howe\'er, th(' total area 
planted to these trees probably never exct'cded 
10,000 hectares, most of which was located in 
Java. 

It soon became e\'ident that Ficus, Castilloa, 
and Manihot w(‘r(‘ not (‘(jual to Hevea brasiliensis 
in either the quantity or the quality of yield; 
moreover, they could l)e tapped only after long 
intervals of rest, a nec('ssity which made them 
less desirable from the point of \ iew (.)f harvesting 
routirn*. ('onsecpjimtly, the planting of these 
trees w-as abandoned: most of the old plantations 
have long since been converted into Hevea. 

In 1876 and 1877, when the seedlings that grew 
up in K(‘w (wardens from Hi:n'RV Wickham's 
famous shipnumt of Heveit sei-d from Mra/il were 
distribut«‘<l to the ICast, Java received a small 
number of plants. Two of these “original” trees 
are still growing in the ('ulture (iardens at 
Ruiten/org. Although some experimental plant- 
ings were made with seed from these trees, the 
bulk of tin* S(>ed used for tin- new Hevea planta 
tions in the N(*th(*rlands East Indies came from 
plantations established in Malava and C'eylon 
before 1900. 

Since rubber planting in the Neth<‘rlands East 
Indies had started somewhat later than it had 
in the other two countries, then* was some ex- 
perience available t(» the planters in Java and 
Sumatra. It is evident that the first plantations 
put in the ground followed the routine of Malaya 
and ('eyion in matters of i)lanting, maintenance, 
tapping, and manufacture. 'I’hese activities 
dilTered considerably from what is now regarded 
as standard estate practice, ( lean weeding was 
considered necessary ff)r the unimpeded growth 
of th<‘ rubber trees, and special weeding gangs 
kept the ground in the rubber gardens free from 
weeds and grasses. Tajjping was done daily 
with the full herringbone system or the half 
herringbone system, l)oth of which allowed from 
4 to 6 cuts. Young trees were (jpened with a 
V'-cut some 18 to 20 inches above the ground. 
With all these systems the time for bark renewal 
was four years, which was ('onsidered sufficient 
and an improvement upon the full spiral sy.stems 
applied earlier, when the l)ark was removed from 
th(‘ trees in two years’ time. Very close planting, 
usually 3 meters by 3 meters, was general, and 
thinning <mt was an operation as yet unheard of. 
'I'he final product was turned out as smoTced sIuhT 
or crepe by methods only slightly different from 
those used at present. 

The location of the rubb(*r estates in Java 
differs greatly from that in Sumatra. In Java, 
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the nativ^cs use most of tin* soil of th(‘ plains 
to grow rice and other food crops. C'onsefjuently, 
most rubber plantations are found in the hills, 
some as hi^b as 700 metims above* .sea level. In 
.Sumatra, on the other hand, with its mueh 
scantier population, there* is nej lack of lanel ne*ar 
the coast or alonj^ the rivers. Most estates are* 
found on flat or slightly undulating terrain. 
In Java, the establishment of rubbe^r plantatie)ns 
in the hilly part of the island k*d the planters to 
abandon cle*an weeding becau.se of the* disastrous 
soil erosion during the rainy .si-asem. We-e-ils 
and gras.scs, with the exception of the ilbfame-el 
lahmg, were* allow'ed to grow, sometime*s in ce)m- 
lanation with terracing and sill pits. .Soem the 
idea of covering the se)il in the rubber plantations 
with a hcrl)aee*e)us earpel lH*('ame general, ami 
creeping platits, rnosth' le*gnminons, were eon si d 
ered a necessil\ when iil.uiling new lanel let 
rubber. 

Late*ly, there has be-e-n a re-action against pn* 
viding the rul)ber gard-*ns with a cove*r crop; 
inste*ad, a natural cover of shrubs and we*e*els 
which is slashe'd one;e or twie'e* a ye*ar em ke-j)! 
re-asonably far from the* rows of rubhe*r tre‘e*s in 
order to facilitate tapping and supe-rvision is 
allowe'd. This natural cover is a part ol the* see 
called forestry metlujd in rubber eailtixat ioti, 
which a<lvocale*s less severe burning of the land 
before planting in oreler neit to deslro\ the origi 
nal forest gre)wlh completely, usuallx ne) planting 
holes instead of the one-half to one e ubic meter 
large he)k*s that for years have been standard, and 
iflanting with se‘ed instead of stumps. Phere* can 
be no eloubt that the forest r\' method involves 
less exi)ense for establishing new plantings attd 
maintaining \oung as well as older plantations 
than does the heav\ Intrning of the timber, atid 
the planting and upkee|) of a leguminous cover 
crop. 

As already mentioned, on the first |)lanlations, 
planting was close, oft(*ti exce(*ding 1000 trees to 
the hectare. When tapped, at the age of 5 to 6 
years, the tr{*es were subjected to what is now 
coiisideri*d very severe tapping. ('on.scqui*ntly. 
the yields during the first four years, when tap- 
ping was done on virgin bark, wen* high. But 
when it had to b(* done on tlu* four-y<*ar-old 
renewed bark, the results w(“re disappointing. 
I his fact, combined with otln-r considerations, 
led to a change in the planting <k*nsity, gav(* the 
impulse* to thinning-out, and showed the* nece.s- 
sity of adopting milder, i.e. less bark consuming, 
tapping systems. 

In many cases the planting distance was 
doubled, .so that only about 250 trees were 
planted to the hectare. Therefore, thinning- 
out was hardly necessary, because some trees 
never reached a tappable size, and others died 
from root diseases or wind damage, leaving a 
stand where the trees hardly hampered each 
other seriously. However, many estates con- 
tinued a fairly close planting with 400 or more 
trees to the hectare. At first thinning was per- 
formed according to a rigid system, removing, 
lor example, every second tree in alternate rows. 
But when it became generally recognized that 
the large differences in the yields of rubber trees 
3re due not to the location of the tree in the plant- 
ing, but to inherent characteristics, selective thin- 
ning or removing of the poor yielders l)ecanie the 
acknowledged practice. 

In order to locate tlu* low-producing trees, 
Ihe individual yield of (*ach tre<* was taken 


either evi*ry day for 10 days or at intervals 
during a longer period. Assuining - it is now 
considered a fact that poor yielders remain 
poor, these were removed in order to give 
the r(*maining trees mon* space in which to de- 
V(*lop. d'he degree to which thinning-out was 
performed varied ac<-ording to the views of tlu* 
(‘State manag(*r or owner; in general it can be* 
said that the operation was carried out too far, 
as a cons(*(|uence of the idea that the trees should 
receive sufficient “light and air" in which to de- 
\(*lop freely. At prc'sent the tendency is to 
plant 400 to 500 trees to the hectare, and to thin- 
out, just before the trees reach tappable size, to 
about 250 tre(‘s; sub.seciuent thinnings are either 
left to nature*, or a few tr(*(*s an* removed in 
t*ach following year. A definite optimum num- 
ber of trees per lu*ctare to be kept at a certain 
age* of a plantation cannot be given because* any 
such figure repre*sents a compromise between the 
yit*ld i>er tre*e and the yie'ld per hectare. Within 
reasonable limits, the higher the number of trees, 
the higher the yie*l(l per heclare and the lower the 
yield per tree, and vice versa. 

P'undamental changes in tlu* methods of 
tapping rul>be*r trt*e*s have also taken j)lace. The 
full or half herringbone syste*ms with daily tap 
were popular until about 1915. It should be 
notice*d that, for the half herringbone tap, the 
cuts ran from right to h'ft; but af((*r the discov- 
(*ry that cutting from left to right yields more 
than from right to left, a change was made, 
'flu* cause* of the higher yield from the left-to- 
right cut is ascribed to the circumstance that the 
latex vessels in the bark do not run vertically 
but at an angle of about 6 from right to left; 
there*fore with the lelt -to-right cut, more vesse*ls 
are opened than with a cut in the* opiiosite direc- 
tion. 'flu* multiple-cut systems w(*re abandoiu*d 
alxiut 1915 and replaced b\' one* cut over 
T, or >4 of the* circutnfere*nce. ’flu* daily tap 
t'ontimie*d to be use*d in general; but in some* 
localities where labor was si'arce. tapping was 
done every other day. W ith low(*r rubber prices, 
alternate daily tapping was strongly l:ivore*d as a 
me*ans of lowering the cost of rubbe*r. Other 
means of re*ducing tlu* number of tapping days 
and conse'quently the cost we're* found in tlu* 
so-c'alk'd pe*riodic tapping systems, whereby the 
tre'es are* tap|H*d daily for a period ql two weeks 
or a month and ther(*after reste-d for the same 
pe*riod. In java the* most popular syst(*ms be- 
came alternate elaily tapping ove'r one-half or 
a third of the circumfe*re*nce or tapping every 
third day over half the* circumfere'nee*. Bark 
consumption has been cut down sharply, so that 
the time for bark renewal is at least e'ighl ye*ars. 
in Sumatra the periodic systems wi*re used ex- 
tensively; for young trees tlu* period is two 
weeks, increasing as the tree's grow older to one* 
month or sonu'tinies e'ven longe*r. 1 he length 
of the tapping cut is one-half the* circumference, 
and the time'allowed for bark renewal generally 
six years. 

Recently there* has be*en a return to mme 
.severe tapping systems. One is the so-called full- 
spiral, fourth-elay tapping where*by the tri*e-s are 
tappe'd once* in four days and re'sted three* daj'S, 
the cut runs in a spiral around the* full circutn- 
ference. Although bark consumption with this 
system is not greater than when the trees are 
tapped ove*r half tlu* circumference* on alte*rnate 
days, it mu.st be considered more severe because 
more’ late*x is taken out of the* tre*(*s with one* 
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tapping over the whole circunii'ereiice than with 
two tappings over half the circuinferenee. A 
few estatevS in Sumatra have* been using (his 
system, which undoubtedly is a means of in- 
<T(‘asing the yield and reducing tapping costs. 

Another systtmi, used especially in Java to 
increase the output of old seedling plantations, is 
making an extra cut 2 or 3 meters above the 
ground. 'I'lie tapper has to use a ladchm to reach 
this cut. The trees are tappc'd daily, one day 
on the lower cut, and one day on the higher cut. 
'I he system is quite sound and does mjt endanger 
the ht'alth of the trees. 

The number of trees tapperl by one tap|)(‘r runs 
from 250 to 350, depending upon the size* of the 
trees and the nature of the t(“rrain, and also uihui 
the prevailing price of ruldx r. In the old days, 
when multiple-cut systems were used, the lap- 
ping tasks were generally much smaller, some- 
times as low as 100 trees or h'ss. 'I'hese v<*r\ 
small tasks made tapping the biggest itiun in 
the cost price ot rubber, often amounting from 
()() to 80 guilder cents j)er kilogram ($0.16 to 
0.20 per pound). W ith the one cut systems and 
(he reduction of the number of tapping days 
each year to 180 or 120, the ta|)ping cost has 
now been lowtui'd to a fraction of this amount. 

The preiuiral ion of idantatioti rubbei' has, in 
princi].)!!', undergon<‘ lew changes in the course 
ol the years. .Smoked sheet and (Tepe were' (hr 
products turned out 1)\- tin- [)ioneer estates; tinw- 
are still the standard [.)rodu('ts of the rubber 
I)lantations. in tlu' beginning hand machines 
were u.sed for crepeing and for rolling out sheets. 
With inen-ased production engine-di i\ cn ma- 
<'hines Ijecame lU'cessary. ( (Uigukit ion of the 
latex was formerly done mostly with acetic ai'id; 
but later on, formic acid came into gener.al use 
bec;uise of its lower price. Before coagulation, 
tln^ latex, which contains 30 to 40% dry rul>ber, 
is dilutetl with water to give a coincntration of 
15 to 20%. 4'his is done in order to obtain as 
unilorm a product as possible, and akso in ordi-r 
to j)rocure a solt coagulum which will jtass 
(hruugh the mills in a shorter time than that from 
latex of a higher concent ration, h'roni time to t i me. 
special types (jf rubber have been j^repared on a 
smaller or larger .scale. Of these the most im- 
portant is the .so-called sprayed rubber, manu- 
factured in very much the same way as milk 
powdi-r. 'I'w'o large lactories for making spraytal 
rubljer were erected, one in Sumatra, th(> other 
in Java; they worked for several years. 

Rubber has also been shipped to consumers in 
the form of latex, sometimes the natural product 
as it comes out of the trees, but mo.stly in con 
centrated form, containing about 60% rubber. 
Ihe concentration is achieved either through 
rentrifuging the latex, or by creaming; in the 
latter case certain so-called creaming agents are 
added to the latex to separate thi- lighter cream 
from the heavier skim. Latex for shipment has 
to be preserved with ammonia or other chemicals 
to prevent coagulation. It is exfxwted either in 
drums or in bulk. 

The great variability in the yields of the Ucvea 
trees, already mentioned, was recognized as .soim 
as the first plantations were taken into tapping. 
One tree may give a full cup of lati'x; its neighbors 
may yield only one-tenth of th(‘ amount or le.ss. 
It was found that some 30% of the trees of a 
planting produced about 70% of the total crop, 
•he logical (piestion, therefore, was asked. 


Would it be jiossible to estaldish plantations of 
only high-yieliling trees, to avoid planting and 
sub.sequently thinning-out the low-yielding trees? 

4 his problem was taken up by the rubbi'r 
indu.stry in tin; Netherlands hTist Indies .some 
thirty years ago. Ik-cause most of the work 
connected with the attempts to solve this prob- 
lem w\as carried out by the re.search institutes, it 
seems proper to give here a surv(*y of their activ- 
ities in the Netherlands Last Indies. 

At the Ijeginning of tin* rubber planting era, 
the planters turned to the Department of Agri- 
culture for advice. Before long, il was real- 
ized that thert* was a need for research workers 
who could devote their whole time to rubber 
problems. Plantation owners in Java as well as 
in Sumatra establislu'd sevi'ral experiment sla 
tions which were run on a coopcrati\e liasis. 
In addition, some of the large.st plantations latia 
iounded their own research departments. 

As is usual for a new cultiv^ation, tin- problems 
that drew the most attention w’ere the symptoms 
of <liseases; consequently, the phyuopathology of 
Jlcvea was the first problem to l)e attack(*d. In 
the light of our j)re.sent knowledgt', we can say 
th.it t h(‘ rubber plantations in the Nelherl.inds 
hiasl Indies ha\e never Ijeen serioush endangered 
b\ an\ disease, alllunigh root dest rosing fungi 
may be very active in somi* localities. Diseases 
of (he tappi'd bark have been studied, and 
methods for curing or preventing ( hem have lieen 
worked out. .Some diseases, such as brown bast 
and (lie-liack, were found to be causixl b>' im- 
|iro|H“r agricult und pr.iclice, and ha\'e been re 
duced b\ changing to .•ipi)ropri.i(e methods. 

As early as 1014, il was found possible to 
I>rop;igat(‘ IJeven liy Imd-grafting. At that time 
it was believcrl that trees grown from buds trans- 
plantt'd from the twigs ol high-yielding trees to 
seedlings would reproduce the \ ielding capacit\ 
of 1 he high \ i(4der. It wasthought po.ssible thus 
to establish plant itigs i (insist ing e\('lLisi\-('ly ol 
bitd-grafled. high-\ ielding trees. In (he >cars 
following the discovery of luid-grafl ing of lli vm. 
many est.iti'S, cooperating with the ('X[)erinient 
stations, were busy locating outstanding high- 
yi(4dets. .so-called mother trees, from which bud- 
grafts were to be made. A large number of 
clones (a clone consists of all the trees originating 
from the buds of a single tree) were made in this 
wa\ . But w h(‘n t h(‘ trees even(uall\ came into 
t.tpiiing, il was found that only a comtiarat ively 
few clones pos.sessed the high-\ielding capacity 
that was expected from them. .A satisfactory 
explanation of this discre|)ancy has not been 
found, but it is thought that <it least in some 
cases the mother tret'S were not as outstanding 
as claimed, because records of their yield had 
not been taken systemat icalB’. 'I he theory has 
also been advanced that, whereas the mother 
tree is being tapped on the trunk, a bud-graft 
possesses no trunk, but is in fact a branch. It is 
ipiite possible that the liranches of a mother 
tree may have characti'ristics dilTerent from the 
trunk, as far as the yielding capacity is con- 
cerned. 

Because low-yielding or niediixre as well as 
high-yi<4ding clones developed, the experiment 
stations warned planttws against the indis- 
criminate u.se of bud-grafts for planting purposes, 
t'ertain clones that gavi* good yields and showed 
no undesirable characteristics were approved liy 
the experiment stations and recommended for 
planting. I he ('xtiaisive u.se of such “afiproved ” 



Ti'Ngwall: Rubber Cultivation and Research 


clones startl'd about 1925. Since then, thou.sands 
of hectares have been planted to bud-drafted 
trees; at pre.sent the area of such rubber amounts 
to over 200, 000 hectares or about .10' { c)f all 
estate rubl)er in the Netherlands Hast Indies. 

The' exj)ectation that ilouble yield would be 
obtained from bud-dratted rubber in comparison 
with seedliiid rubl)er proved correct; instead of 
500 kg. per hectare, a normal yield from mature 
.seedliiids, the bud-drafted plantinds dave about 
1000 kd- ('onsideriiid that this extraordinary 
increa.se was achievi'd simply by selectiiid hidh- 
yieldiiid trees in redular plantations, the result 
is certainly remarkable. It is expected, and not 
without reason, that the continued selection of 
mother trees and the isolation of clones will re- 
sult in \ ields ot 1500 to 2000 kd- per hectare. To 
obtain hidh-\ ieldiiid trees which are to serve 
as mother trees for new clones, the ex|)eriment 
stations have undertaken the cross-breeding of 
hidh-\ ieldind parent trees on a large .scale. These 
activities, which have been carried out for the 
last 20 \ears, have given, as a result, a great 
number of seedling families with high yields, 
among them many outstanding yielders from 
which new clones have been isolated. Yield 
records from several of these clones show that 
they possess a yielding capa<'ity far .superior to 
that ol the older clones. 

Even before the experiments in cross breeding 
had been tnade, some estates had used selected 
seed - that is, seed picked from high-yielding 
trees - for new plantings; it was found that 
such plantings gave a higher yield than did those 
from unselecteci .seed. With such .selected seed 
tin* father tree is unknown and may be a poor 
yielder; therefore, better results could he ex- 
pected if both parent trees were high-yielders. 
In order to obtain such seed in large quantities, 
seed gardens have been planted at various places 
in the fore.sts of java and .Sumatra, and at such 
distances from existing rubber plantations that 
pollination from outside is practically im|)o,ssible. 
Each seed gardm is i)lanted with two high-yield- 
ing clones, or in some cases several clones, d'he 
yields of plantings with seedlings from .such 
“clonal” seed has provaal very satisfactory; 
however, it .seems doubtful that quite as high 
yields will l)e obtained from these plantings as 
with bud-grafts from “approved” clones. 

In the field of selection, it is nec«'ssary to con- 
sider not only the choice of clones, Init also that 
(jf stock; that is, the youtig seedlings on which 
the buds are grafted. It has been provt-d ex- 
perimentally that for some clones the use of 
stock of a certain origin results in higher yields 
than does the use of other stocks. The problem, 
however, needs further inve.stigation before 
definite recommendations can be made. In this 
connection it shf)uld be mentioned that it has 
been found that the use of the hybrid between 
1 1 even brasilunsis and 1 1 even spriiceana as stock 
has considerably increased the yield of tin- clones 
experimentally tried. 

In the evolution of the tapping sy.stem, the ex- 
I)eriment stations have played an important 
role by setting up field experiments through 
which to solve the problems under investigation. 
I he data accumulated from numerous field ex- 
periments have deinon.strated the advantages or 
disadvantages of the various tapping systems, 
and have formefl the foundation of the advice 
which has been given the planters. The general 
tendency in tapping has been .simplification and 
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standardization; the seva'ral complicatt'd systems 
introduced from timi' to time have been ex- 
perimentally proved to have no special advan- 
higes. The main points in the choice of a tap- 
ping system are the length of the cut, the fre- 
quency of tapping, and the rat(' of bark renewal. 
With the systems in use at presc'tU, the danger of 
tapping the trees too hartl is avoided; on the 
contrary, it might be said that in several cases 
under-lap|)ing occurs. 

('on.siderable work has l)een done 1)_\ research 
workers in the Netherlands East Indies with re- 
gard (o the study of the physiology' of the Hevea 
tree. Most of these iiu esi igat ions have l)een 
('oncerned with the system of latex vessels in the 
l)ark, the origin of latex, the dviiamics of taj)- 
ping, and the relation ol yield to anatomical and 
physiological properties. Although main prob- 
lems still remain to lie .solved and further investi- 
gations of .several points are badlv' needed, the 
results so far achieved have greatlv widened and 
deepened our under.standing of the character- 
istics of Ilc'vea as a rubber-producing plant. Our 
knowledge of the location of the area ol the bark 
that is drained bv a tapping cut makes it clear 
why herringbone tapping should lie avoided, and 
why two cuts made on one tree should be located 
at a considerable distance from each other. We 
also under.stand that the nundier and the size of 
the latex vessels are not the only factors that de- 
termine the yielding ('ai)a('ily of a tree, as was 
formerly believed, but that the physiological 
properties of the vessels plav a verv' important 
role in the flow of latex 

The incidence of the brown bast disease of the 
bark declined great Iv' after it was discovered and 
acknowledged that the disease was a physiologi- 
('al degeneration of the bark caused bv too heavy 
tap{)ing, and that the remedv’ was the use of 
milder tapping systems. Investigations of the 
anatomy of the bark have also taught us some 
important facts which have been immerliatelv' ap- 
|)lied. Mention has already' been made of the 
discovery that the latex vessels do not run ver- 
tically in the bark, but at an angle of 6’ from 
right to left ; hence the higher yield comes from a 
cut from left to right. 'Po .secure the maximum 
yield, tapping must be deep because most latex 
ves.sels are located near the cambium and there 
are only a few and narrow connections lietween 
the concentric lav ers of vessels. 

The experimi'iit stations have always been 
opposed to clean weeding; they are to no small 
extent responsible for the fact that soil conserva- 
tion through the application of cover crops early 
became general in Java as well as in Sumatra. 
Many covar crop plants havi' b(*en introduced 
and tried under various conditions; at present 
their number is reduced to a few standard specii'S, 
nearly all of which are leguminous. 

The problems of planting density and thinning- 
out were attack('d by fi(>ld experiments as well as 
by purely statistical methods. 'Phe importance 
of close planting and early thinning-out in the 
case of seedling rubber has been demonstrated; 
on the other hand, it was found that thinning-out 
in old plantations is an unnecessary operation 
that does not noticeably increase the yield of the 
remaining trees. Even for bud-grafted rubber it 
is recommend(‘d that a larger number of trees be 
planted than will be kept when the trees come 
into tai)ping. The rea.son is that the bud some- 
times (lies or does not develop into a (appable 
tree. With this kind of planting material, there 
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may therefore be more vacancies than with seed- 
lings. 'rhinning-out of a hud-grafted planting is 
(lotie according to the size of the t rees; it has been 
found that there exists a close correlation be- 
tween the circumference and yield of trees be- 
longing to the same clone. 

The fertilization of rubber trees has nev(‘r 
been generally practiced in the Hast Indies. 
'I'lirough widespread field experiments the re- 
search stations have ascertained that in only a 
few instances do(‘S fertilization affect the yield of 
llcvfd plantings. In Sumatra certain low-lying 
clay Hf)ils respf)nd to nitrogenous fertiliziTS, and 
in Java there are some small areas with poor 
lateritic .Sf)il tliat need phosphate and potash as 
well as nitrogen for a satisfactory rubber produc- 
tion. In several cast's it lias Ixen found that 
fertilization, especially with phosphatt', has a 
bi'iieficial effect tin tht‘ growth of ytmng //art; 
plants in nurseries. The application of phosphate 
on the same kind of soil tti rublier already in 
tapping tloes, however, not nt'ct'ssarily result in 
an increased yit'lti, although frt'qut'iitly an 
accelerated growth of tht* trees has bt't'n rt‘- 
corded. 

The research stations have carrietl out experi- 
ments to arrive at standanlized mcthtids for 
tht* preparation of rubber. Various coagulants 
and anticoagulants have bt'en trit'tl in the ctiurse 
of the years and tht'ir atlvantages or disadvan- 
tages made known to the industry. Materials for 
such tools as tanks, coagulation pans, and sieves 
us(‘d in the factories have been tested for their 
usefulness. 'I'he performani'e of the milling e(|uip- 
iiK'nt has been investigated. Studies have also 
been made of the defei'ts of jirepared rubb«*r, and 
of measures to be taken to avoid them. At vari- 
ous times the exp(‘riment stations have [lublished 
handbooks about the preparation of rubbi'r. 
fhere is little doubt that tlu'se publications have 
contributed greatly to the establishment ot uni- 
form methods in the rublier factorii's. 

For s(‘veral years, invacstigations of the physi- 
cal properties of crude and vulcanized rubber 
were carried out in java in an effort to procure 
a rubber with uniform properties. The idea was 
to interest the rubber manufacturers in the 
I nited States and Europe in such rubber which, 
it was hoped, would receive a higher price than 
ordinary estate rulilier of unknown properties. 
rhe.se attempts failed, however, and rubbi'r is 
still marketed and prica-d according to its ex- 
ternal appearance. 

Latex has been subjecteii to numt'rous inves- 
tigations; our knowledge of the chemistry of latex 
lias been extended largely through studies carried 
out in the research laboratories of the Nether- 
lands East Indies. The physical properties of 
latex have akso received attention, especially in 
connection with the preparation of concentrated 
latex (‘ither by centrifuging or by creaming. The 
first experiments with separating latex into 
cream and skim through centrifuging were per- 
formed or supervised by the experiment stations. 
In the search of new effective creaming agents, 
valuable discoveries have been made. 

I'he growth of the rubber planting industry in 
the Netherlands blast Indies began in the boom 
years of 1910 to 1912. After a period of lower 
rubber prices, planting on a large scale was again 
resuiiK'd about 1916. The planting activities 
'anie to an end with the sharp decline in the 
[>rice of rubber in 1920 and 1921. With im- 


proved prices in the following yc'ars, rubber 
planting expanded as never l)(‘fore. This period 
lasted until 19d0, after which date comparatively 
little planting has been done. In 1934, when the 
rubber producing countries of the Ea.st agr('(‘d to 
restrict the export of rublx'r in order to stalulize 
the price, the jdanting of rultber was prohibited; 
later on extensions not exceeding of the area 
already under cultivation were allowed. Conver- 
sion of old seedling rubber into bud-gralted rub- 
ber was, howe\('r, permitted u[) to 20' r of the 
total area. This cliange was made b\ a great 
many estates, although not on a ver\ large scale. 
In 1941 the total area of estate rubber in the 
Netherlands East Indies was some 700. ()()() hec- 
tares. of which over 200,000 hectares were bud- 
grafted trees. 'I'he nuinlier oi rubber estates, 
which with a f<‘w exceptions are located in Java 
and Sumatra, amounts to about 1200. 

Rubber, perhaps more than any other com 
modity. has experienced tremendous variations 
in its selling price. With each dc'cline in selling 
price the estate managiTS had to adjust their cost 
price to new levels. It is interesting to nott' that 
in the year 1913 the cost price per kilo of rubber 
on 2,S estates in Java ran from H. 1.16 to fl. 3.46 
(about $0.30 to 0.90 per pound); it was then 
thought it would be possible to bring it down to 
fl. 0,90 ($0.23 per poutjd) in the future. 1 hese 
very high cost prices were, ol course, due in part 
to the small size of the plantations and the low 
yield from the v<‘ry young trees. In the subse- 
([iient years the cost price was reduc<*d consider- 
ably. partly through increased yields, partly 
through th<‘ chang(' to more economic tapping 
systems and a tnore ellicient factory practice. 

In the y('ars 1930 to 1935. however, the price 
of rubber dropp<*d to such a low le\<‘l that even 
the most rigorous r'Conomit'S on th(* estates could 
not force the cost price below the .selling price. 
Numerous estates closed down, and others con- 
fined tapping to their high-producing areas. It 
is estimated that during that period the rubl)er 
plantations in the Netlu'rlands East Indies suf- 
fere<l a loss of 630,000,()()0 guilders (about 
$365,0()(),0()0). Although then* are estates that 
are able to produce rubber at $0.06 to 0.08 per 
pound, for the majority of them th(‘ economic 
level lies above $0.10. Between 1930 and 1940 
from 100.000 to 200,000 hectares of lappable es- 
tate rubber la\ idle for several vears; these areas 
were mostb low -|)rodu<'irig plantings, unprofit- 
able to tap at the prevailing prices. In 1941, 
when the demand lor rul)ber was great and the 
prices h.id risen, the production trom estates 
reached the record figure ot .ff)0,00f) tons. 

In the East Indies, rubber is grown not only 
on large estates, but also in literally hundreds of 
thousands of small gardens belonging to the 
native population. Nearly all this rubber is 
located in Sumatra and Iffniu'o and sonu* small 
adjacent islands; in comparison the area of such 
rubber in Java is very small. I'he cultivation 
of rubber by the indigenous population, gener- 
ally known as “native rubln>r,’’ starteil shortly 
after the establishment of the first estate rubber 
plantations. In the beginning the expansion was 
slow, so that up to 1920 probably less than 
150,000 hectares had been planted. Large scale 
planting started about 1925. It is estimated that 
within the next five years more than halt a million 
hectares were put in the ground. 'I'he exact size 
of the planted area was unknown until 1936 when 



I'kngwall; Rubber Cultivation and Research 


.^50 


a census revealing that the nuniher of trees on 
nativ'e holdings amounted to about 582,000,000 
was taken. Assuming about 850 trees to the 
hectare, this meant that the planted area covered 
some 680,000 hectares. Even at the time these 
staggering figures were publishi^d, it was ad- 
mitted that they ri'presented a mininiuni, and 
that tile real figures were expected to lie much 
higher. A second census was taken, and from 
the new records it is estimated that tlu^ area of 
native rulilier in the East Indies e.xceeds 1 , 000,000 
hectares. 'I’his implies that the native rubber 
has surjiassed the estate rubber b\’ more than 
. 100,000 hectares. 

The methods of planting, maintenance, tap- 
ping, and, to a certain degree, preparation, fol- 
lowed by the native population, ditfer considi'r- 
ably from those employed on the estates, l ong 
before rubber was introduced in the East Indies, 
the natives used to fell and burn the forest for 
their rice cultivation. A spot cleared from forest 
is known as a ladan^, and the rice planted there 
is de[)endent upon rain for its growth, in contrast 
to that grown on saivahs or irrigated rice fields. 
Generally rice is planted on a Uidan^ for two 
years, after which the site is abandoned, and a 
jungle growth, called blukar, allowed to develop. 
For their rubber plantings the natives us<‘ the 
ladan^s, and plant rubber seed simultaiu'ously 
with the rice. When the second crop of rice has 
been harve.sted, the rubber trees are alrt'ady more 
than a year old. Planted very closely, they have 
the start of the fdukar, most of which originates 
from tile seed of trees growing in the vicinity of 
the liidang. It sliould be emi)hasi/ed here that 
the trei'S and shrubs which form the secondary 
forest called the l.duktir are plants that do not 
thrive in the shade, and are not found in the 
virgin fori'st. Ueven, on the other hand, can 
stand sliade very well. I'rom these considera- 
tions it is clear that competition between tlu* 
rubber and the blukar is one-sided, and that the 
advantage lies wholly on the side of the former. 
No maintenance is given the young plantations. 
When the rubber trees become lappable — with 
the very close planting this is after about S(;ven 
years — the slashing of such blukar as may im- 
pede tapping is the only ojjeration necessary. 

Most of the native rubber plantations are 
small, the average size being less than one hec- 
tare; this means that there are more than one 
million owners of small holdings in the East 
Indies. On plantings smaller than 2 or 2^4 
hectares - and that is most of them, whether 
one considers their number or their total area - 
tapjiing is done by the owner and his family. 
Larger plantings have to enii)lo\’ hired lalior. 
From this, it isevidenl that theamountof rubber 
derived from native holdings is not to any great 
extent dependent upon the labor available, but 
chiefly upon the price the owner can get for his 
[)roduct. Cionditions vary considerably, however, 
from one district to another. In regions where 
larger holdings are I he rule, there has developed a 
kind of share system, whereby the tapper re- 
ceives his pay in the form of rubber, generally 
half the amount he has collected; when [jrires are 
low, he may demand a larger share — as much as 
■V 4 of the crop, and in extreme cases the whole 
croi). In return, he takes care of the food crops 
and other commercial products of the owner. 

For the owners of holdings on which the 
family does the tapping, the extent to which 
tapping is continued when prices are low depends 
upon the availability of other means of existence. 


In some regions where coffee, jK'iiper or coconuts 
are also cultivatc'd, these crops may pay a better 
price; conse(}uently tapping is curtailed. Or the 
rubljer owner may turn to colh'cting forest 
products, such as rattan, sago, gambir, and gums. 
But in some districts the population is almost 
wholly depeiuleiit upon rubber production for 
obtaining cash; there declining rubber prices may 
increase jiroduction instead of lowering it. It 
should be noticed, however, that no matter what 
the price of rubber may be, the owner of rubber 
holdings always uses his ladangs to grow rica* for 
himself and his family. Rubber is grown in 
order to get cash; it has proved to be a money 
crop superior to most other crops and fon'sl 
products. dlie population of .Sumatra and 
Borneo will (a)ntinue to plant rubber on the 
ladangs. It is easy to grow, easy to harvest, and 
easy to prepare; the climate is suital)le lor it; 
and there still is land in abundance available 
ft)r more rubber. 

The native ml iber producer does not follow am 
well defined "tapping s\stem.” As a rule, the 
tapping cut nms o\er halt ot the circuinlerence; 
l)Ut if prices are high, se\’er.'d cuts may l)e mtide, 
,md even t he larger branchesot older trees wrav be 
lapi>ed. Tapping is done dail\ , except w hen lal>or 
is scarce or the faniih (annol ta[) the whoh* area 
in a single d;n . In such ( ases the trees nia\ be 
tapped oid\ once in two da\s or twice in three 
days. Periodic tapj)ing, wherel)> the trees are 
rested either Inaaiiseof unattractive rubber prices 
or overtapping, is also applii-d. 

C’onsid(‘ring that no attention is paid to tin 
maintenance (tf tlu‘ j)lanlings and to diseases, and 
that tapping is fn'cpiently sew'ere, it is surprising 
that the n.iti\c rulil.ier is generalh in a rather 
satisfactory condition, d'lu* incidimce of brown 
bast, which is ('ause<l by heavy tapping, is not 
alarming, no doubt due in part to the involun- 
tary resting j)eriods given to the trees. Root 
diseases do not seem to oi'ciir IretiuentK , which 
may be connected with the hut that the ladaugs 
are rareh' made in xirgin forest where root de 
stroxitig fungi <ire abundant, but mosth’ in old 
blukar where t he repeated burning has reduc(“d t he 
number of roots in the soil and soc reated condi 
tions unfavorable to the growth ol iutigi. 

All thos<‘ who have made careful investigations 
of the production of native rul)ber gardens have 
stated that the yield is high and supi'rior to that 
of estat<‘ rubljer plantings from the same plant 
ing material, uns(‘h‘Cted seed. 'These investiga- 
tions do not refer to incidental tappings, but to 
yield records taken during longer periods from 
plantings in regular exploitation. An average 
figure of 600 kilos of rubl)er per hectare has been 
mentioned. 'This does not seem exaggerated, for 
the daily tapping of 850 tr(‘es per hectare would 
mean an average yield of no more than 2 grams 
of rubber per tree per tapping, 

'Lhe government has tried to furnish the native 
rubber growers with selected planting material. 
'The interest in bud-grafting has proved negligi- 
ble, probably because of the work involved, f)'' 
the other hand, the natives have been keen buyers 
of sei'd from clonal plantings of the estates. 1 he 
agricultural service of the government has estab- 
lished isolated seed gardens planted with high- 
producing clones in order to supply the native 
rubber growers with seed of a high-yielding 
potentiality. 

For coagulating the latex, the natives have 
been using alum in preference to acids, mainly 
because it is easier to transport. In recent years. 
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as the result of government propa.nanda they 
have chan^^ed to acetic or formic acid, wliich is 
preferred by rubber rnanufactun^rs. Because of 
the lack of machinery for milling, a larvae part of 

the rubber -- in the betj^innin^, nearly all of it 

has b(‘en shipped as coaRulum, K^em*rally called 
slabs. 1 lu'se slal)s measurt'd about 50 by 40 
ran from 10% 

to 50 /a. 1 hey were exported to Sinj^apore and 

there, mostly in ( hinese-owned remillint; fac- 
tories. milk'd into a thick crepe, called blankets 
As the production of slabs increased, lar^m rv- 
millm.e: factories were established at various 
points m tin- principal regions of native rubber 
production m the East Indies. In ivcent years 
the export of slabs has diminislu'd considi'rably 
in the years 1938 to 1941 it amounted to only 
2 or 3% of the total native rubber production. 

1 he importance of the remillin^ industry can be 
shown from the fact that in 1941 more than a 
third of native-produced rubber was exported in 
the form of blankets. 

Since the price which the nativivs receive for 
their rubber when sold as slabs, is in j^eneral 


considerably less than when they market it as 
smoked sheets, there has lieen a stront; move- 
ment, supported by the Rovernment, to encouraRc 
the preparation of sheets. In some districts the 
manufacture of smoki-d sheets started at an 
early date, althouRh it must lie admitted that 
this ruliher was of a rather poor (juality from a 
dealer s viewpoint. As a matter of cemrse, the 
natives use hand driven sheetiiiR machines ex- 
clusively; these an* of various constructions, the 
rollers beniR either smooth or Rrooved, and made 
ol cither hardwood or iron, dhe (luantity as 
well as the quality of smoked sheets from native 
ho dniRs has been increasinR considerably. In 
export of native rubber reached 
33«,00() tons, nearly Iwo-thirds of it was pre- 
pared ill the form of smoked sheets. It is of 
Intel est to note here that this export.ition, the 
hiRhest in the history of native rubber, represents 
only a part ol the voliinu- that could be producc'd 
by all-out tappiiiR. It is iiuite conceivable that 
the potential production of native rubber in the 
hast lndi(*s at present exceeds 600,000 tons a 
year. 


HYDRODYNAMIC RESbARCII IN TIIR 
nkthrri.ands indii-:s 


by U. VLiiBTBH, Mech. KIl^^ (Delft)* 

hirerlor, Hydrodyjmmical Lafxtndory, IkimUu iui 
Irnmlidcd hy J). .1. Stiuiik. BIi.D. 

Professor of Mallmnalirs, Mossnrlmsef/s /nsfihde of Terhnolo,jv, Cunihridoe, Mass.- 
formerly. Special Uclurer, Universily of Ulrechl. 


In the 1 lydrodynamical Laboratory of the 
Department of Roads and Waters al Ban- 
doeiiR which in May 1941 celebrated its twelve 
and a half years anniversarv. a number of experi- 
ments have been performeti for 200 300 different 
projects of flood control, both for the Kovernment 
and for private interests. The institute has a 
pumpiiiR cajiacity of 850 liters jier second and has 
a lalioratiiry space wit h a floor area of 1820 square 
meters. hii»ures 88 and 89 Rive a picture of the 
two laboratories. 

1 surve>' of the more important 

!'y‘"‘’‘'y”amic work performed in this institute.’ 
VVe deal in p.art icular with those tests which have 
f modifications in the construction 

ot flood control projects or in the result iiiR com- 
putations.* 


Fixed Dams. — Most of the observations on 
us subject were undertaken to find a convenient 
snape for fixefl and overflow dams. 

Before 1930 the cross section of this kind of 
structure had developed into a tvpe which we 
uiay conveniently call the ‘‘ St andaril’’ (or B.O.W. 

‘f , ^‘ousists of a wall with a downstream 
arc of batter 5:1 with an adjacent horizontal 
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at (lu. 23, 1941, at Bandoc 
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ences u / 11 K additional illustrations and a list of rel 
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aiiron on the downstream side. This form was 
Reneralb' held to lie the best in practice ami it 
was rcRiiIarlN' followed in actual construction. 
Despite the fact that there were no fixed rules for 
the (lepth and the length of the apron a certain 
nnilormitv was re.ached liy relying on the eye 
and a feeling of b.ilance. 

Alter the introduction of the experimental 
l.ank with glass walls, in which all kinds of two 
dimensional models could casil\- be placed, the 
“standard” type was the first to lie subjected to 
conqiarative tests. It was compared with other 
t\pes like the older overflow basin, the tooth sill 
according to Rioirock, which was new at the 
lime, the slight !>• inclined floor, with or without 
a rectangular sill ol cubic blocks, the circular 
pool and the apron covered with obstacles. 

The result was rather astonishing to many 
observers, since iinmediatel\' downstream of the 
"standard” type liy far the largest erosion oc- 
curred. This traditional type appeared to be the 
least convenient one. 

The experiments showed considerable difTer- 
ences in the various types. In the case of an 
apron without a sill the water jiroduces a deep 
pool immediately downstream from the dam, 
and with a sill of fair dimensions the erosion only 
appears at some distance downstream from the 
sill. On the downstream side of the tooth sill, 
according to Rkiirock, an erosion occurs with a 
usual slope of 1:4. Cubic lilocks at the end of a 
floor inclined upward at ratio from 1:5 to 1:10 
act very favorably, but are lather vulnerable, so 
that preference is usually given to a continuous 
rectangular sill, which als<.> guarantees a favor- 
able result. The circular liasin is preferred if 
there is fear that rolling pebbles may have too 




rficAL Labor.\tory, Department of Roads and Waters. — I. 1 :40 model Laimbodam (Celebes i; H, J Hnu-del Batanj^ 
lodel Beraoe river i Borneo) at the location of the Hadji bank; scales: altitude 1 :50. length and width l:2->0. I\ , niodel 
ns in the estuary of the Moesi i Sumatra); scales; altitude 1 :40. lenmii and w;dil. 1 :20(); XIII. systematic investigation 
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WATERLOORKUNDIG LABORATORIUM, DEPT. V en W AFD. WATERSTAAT. 


Kigurk 89. - Hydrooynamicai. Laboratory, Dept, ok Roads and Waters. .Section Waterways. -V, 1 mociel darn with 
inlclflof 70 cu.m. /.see. in behalf of the power station on the Asahanriver; V"I, 1 :33 is mo<lei CloempariR dam (.Itjeh, Sumatra); VIII 
model free outlet of LS cu.m./aec. frotii Kr. PensanRan; scales: altitude 1 :2(). length and breadth 1 :50; X, systematic' investigations 
concerning the .shape of dam cre.sts; _XI, systoinalic investigations of the mo.st convenient depth and length of tire aprons and alti- 
tude of the end sill; Xll, systematic investigations concerning the depth of pools for various bottom material in behalf of sill dams, 
I/R, low reservoir, content 75 cubic meter; P, 4ptimp3, total capacity 100 liter/sec.; MR. high re.scrvoir, content 5 cubic meter' (JG* 
gutter with glass walls; K, office; A, archives; W, workshop. ’ 


strong an elTect. The larger the radius of the 
Itasin, the smaller is the chance of damage 
through collision. 

We must add that in all these experiments the 
downstream water level at bandjir (extreme 
flood) came to the crest of the spillway, so that 
the overflowing water splashed into the tail- 
vvater. The motion of the water changes en- 
tirely in the case of a regulated spillway with a 
large overflow ratio, in wliich ca.se the overflow- 
ing water remains in waves on the surface. 
very critical stage is the transition between both 
conditions of motion, which appears when the 

ratio of overflow ^ — ,70 — ,75. In this case 
h] 

we might si)eak of a fluttering flow. This does 
not follow the downstream face of the .spillway 
any niore but hits the unprotected bottom im- 
mediately below the si riicture. It is lucky for our 
dams that this condition is unstable and will in 
practice not occur for any length of time. 

1 here was originally some scepticism when the 
bad results of a horizontal floor without an end 
^'11 came to light. After the result was repeat- 
edly confirmed the “standard” type was entirely 
abandoned. 

Examples are the spillway of the Ciembong 
'eservoir and the .Setail dam of the Baroe works, 
-mter model exi)eriments at .Semarang and at 
bandoeng respectively slightly inclined floors 
Aiih low end sills were built. 

Idg. 91 shows that in this case relatively small 
jlitlerenccs either in the slope of the floor or in its 
eiigth and depth continue to have an imjwrtant 
'afluence on the magnitude of the erosion. Both 
^foss sections are given and a numerical factor 
'n(hcates the fitne.ss of each construction. 

Another remarkable example is the Kaliwadas 
* arn m the Pekalongan section (see A. M. Vkr- 


sennoK, De lugenicur in Ned. Indie, 1935, Xo. 4.). 
After repeated continuations of the ajiroii as a 
measure against the results of an eroding river 
bed below the dam (he coffer dam was ag.iin in 



Ffgcke 90. Model oe Kaliwadas Dam. Tho 
pool is indicated by the dotted line. The dash-dot 
line indicates the favoratde erosion line after the 
sill was placed. 

the open. Further continuation of the ajiron to 
such a depth that a horizontal floor would not be 
necessary wouKl have been very exjHmsive. A 
project was therefore made with a horizontal 
floor of sufficient depth ami strong enough to re- 
sist the impact of rolling pebbles, which hit it 
with a velocity of more than 10 meters a second. 
The project was estimated at fl. 65,000. 

Since there was a danger that by continued 
deepening of the river lied there would be shoot- 
ing flow over the apron, leading to an undesirable 
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condition, other solutions were sought with the 
aid of models. 

At (he start of the experiments (he existing 
situation was imitated as well as possilde. This 
was obtained 1)\- the use of hue gravel for the con- 
struc'tion of the downstream bed, which in reality 
had a padas-like structure. Fhe result was a 
pool which in the mo<lel corresponded, in fair ap- 
proximation, to the actual erosion measured 
after a western monsoon (Fig. bO). 

After a sill of 1 .50 meters height was placed at 
(he end of the apron a muih more fax'orable 


sionsof all parts dependent on a few fundamental 
(juantities. 

Though the Schoklitch basin was really only 
intended for ver\ high overflow drops, such as 
onl\- o('cur on high dams and on spillways of 
reservoirs, this form has also been recently used 
on other cases in the Indies. It has been gladly 
accepted, because of the general applical)ility of 
the rule, despite its rather complicated form. 

When I his rule became better known the Hydro- 
dynamical Lal)ora(ory of the Dept, of K. and W. 
began s\stematic investigations concerning the 
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Fiourk 91a, - - SiiTAii. Dam, series b of the models tested at the Randoeng laboratory. 


Fitness a _ U 
n 

Figure 9lb. — Gkmbo.ni; Overflow, series 18 


d the niodel.s tested at the Bandoeng laboratory. 


Fitness a = - — = - x ,- 7 , - .D 


erosion line was obtained. The flow has been 
directed ujtward and in this way an overflow dam 
with jump is b^irmcd, whose end is lower than the 
downstream l)ed, so that even with small flis- 
charges there will I'te no uprooting of the colfer 
dam (Figs. 94-97 j. 

The sill was built in reinforced concrete for 
about fl. 10,000 and the results correspontled en- 
tireh' to ex[K*( (ations. 

The hole below the dam, which was about five 
meters deej) and ten meters long, was soon filled 
wit h sand and jiel>blcs. ll was only necessary to 
provide the sill st nature with a row of vertical 
rails to ()l)tain protection against serious damage. 

It is therefore very well jiossible to obtain a 
satisfactory form through exi)eriments with 
models. This is, however, not always of imict ical 
value, since it imjilies the Ituilding of a model fcjr 
every new dam to be constructed. It was possi- 
ble to draw some gcmeral conclusions from the 
many experiments |>erformed in the dilferent 
laboratories of the Indies, but there was never- 
theless no simple practical rule to lie ajtplied to 
the manv dams to be built. Professor .ScnoK- 
i.trcK established such a rule for a stilling pool 
and a rather high end sill, by making the rlimen- 


most favorable dei)th and length of aprons and 
the height of the eventual end sill. 

This work took much time, for it was neces 
sary to establish the influence of no less than five 
varial)les. The result can be summarized by a 
referenc'C to Fig. 92. A convenient form is oh- 
tained for a downstream sloi)e of the spillway nl 
1:1 and a short horizontal ajiron with a continn 
ous rectangular end sill, if the following condi- 
tions are s.atisfied: 

D = L ^ R ^ 1.1 Z -f H. 

ii = (.15) II ^/H- 

Since this rule leads to short and somewliat 
deeper lying aprons than follows from the thcorv 
of the hydraulic jump, it is less recommendal'le 

for those regulated spillways, for which yj = 

In such cases it is belter to apply scnnewlial 
higher and longer aprons. A guide to this case- 
in preparation. 

There have also been main' experiments < nit 
cerning embankments, which have led to 
results, ('ertain forms whic h lead to favorable* 
suits with a minimum of erosion were oblainc' 
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All eniliankiiieiU diverging from the dam afipears 
(0 have a favorable infiiiencc because of I he 
spreading of t he overflowing sheet . In some cases 
Ian-like sfireading had to be olitained arliiicially 
|)\- radially placed orifices, conical aprons or ( ir- 
cular sills. 

ll has moreover been established tliat the 
\crtical walls behind which the downstream eni- 
bankmcnts can remain imimilected are less 
satisfactory for overflow dams and can be better 
used as lateral borders of orifices through which 
\\atcr runs, as in mo\able dams or sluices. 


of the discharge under different tyjies of regula- 
tion was possible. This method has not only 
soon been acce[)led in the Xeth. Indies, but 
formed also the foundation ol the ex])eriments of 
hi'XOT in the fl^drodynamical Laboratory of 
Munich. 

Some shortcomings still e.xist and will be 
tackled in some su[)[)lementary experiments at 
llandoeng. 

Another |)art ol the fixed dam, which model 
experiments have influenced consi<ierably, is the 
sluiceway. Here again existed a form taken 


EMERGIE LYN 



a= 0,15 H\/r 
0= L = R =1,1 Z + H 
GELDIG VOOR : 5 > -^ > 0,5| 


I'ua.'Ki'. 92. Most kavorahi.i-; suai-k ok downsirkam kooi.s bkhinh spillways. TIic ddt-dasli line ie 
ifie line f)f energy. I'or roiitul nests 11* slioiild not be taken but the eciiiivah-nt 11 ( 0 (|ual n) for broad crest. 


•Another problem which we meet in the case ol 
Itxt'tl dams is the correct shape of the crest. 

'I'his problem did not recei\'e much attention 
in previous \ears. Through the model experi- 
ments in this count r\-, howe\er, the ancient rec- 
tangular or trapezoidal crest has l>een replaced 
b\ one of a circular or ot herwise st reamlined cross 
section. The object was to obtain a maximum 
coi'fficienl of discharge b\' establishing the high- 
est possifile curval lire of the overflow sheet which 
does not detach the water and does not cause too 
much friction. I'or a (drcular head with a raditis 
eipial to one-half of the oxerflow height aiul an 
npsireani How at a distance eipial to the radius 
below the crest the ('oelfudent ni in the well-known 
lonnula O — mbd v^g'l is about 1..10. The model 
nl this case registered the jiositive and negative 
I’ressure along the crest at .seven points 1)\' means 
ol the water levels in the corrcs|)onding pii*zo- 
nieter tubes. It followed that a downstream face 
ot bailer 1:1 or4:,l has certain advantages. This 
diminishes the suction considerably, so that the 
line of pressure gradient tends to remain above 
atmospheric pressure and makes the const nu't ion 
'■ asier and cheaiier. 

In the laiborators' at bandoeng t hese sxsteni- 
atic investigations are still continued in order to 
■earh a practical solution of this problem. 

. In* discharge determination for regulated 
^pdlways caused more difficulties, before the 
'"lie that experiments were made on this (jiies- 
many formulas were in use, which gavT only 
I’nur results. This was corrected in 19.12, when 
a 'er Some experiments in .Semarang aiul some 
‘ nntpilat ion of observations from elsewhere it 
n^as shown that a practical mode of computation 


from practice, the so-called open sluicewax with a 
pier re.iching to about the front of the inlet. 'I'he 
liest we can sax ol it is that it xvas an improxe- 
menl on former conditions ami that it was pos- 
sible to maintain the irrigation with it. 

'Pile insufficiencx- of this form appeared when 
models were used to study the sluicing effect. It 
could lie clearlx' demonstrated that sluicing and 
admitting at the same time is not desirable be- 
cause of the penetration of bottom matter intf> 
the inlet. This seemed to show that admittance 
and discharge had to be alternated. 'Phe objec- 
tions against siK'h an exploitation led to the jilate 
construction with undersluicing, with which 
under circumst.ances the discharge can be con- 
littuous. ;\ further step xvas that the sluice pillar 
was entirclx' abandoned, since it is onlx' in the 
wav and an obstacle to a uniform discharge 
across the dam. 

The inlet sill, in this case, has to be pro\ ided 
with orifices for the discharge tubes which run 
underneath the inlet sluice. An example is the 
draining of 50 cubic meters a sec. from the batang 
Tabir in behalf of the colonisation in Djambi, 
xx'hich project, made up by the 1 1 vdrodynamical 
Laboratory of the Dept, of R. and \V., is repre- 
sented in Kig. 9.L 

There are no suffii'ient data yet to compute the 
capacitv of these di.sidiarge tubes and the most 
desirable velocitx' inside of them for dilTcrent 
bottom materials as rolling [tebbles, gravel and 
sand. 

It is remarkable that in some cases sluiceways 
can be entirely omitted. Sluiceways have been 
built which are ncxer used, or, at anx rate, nexer 
have to be used. This may hai>pen in any case 
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where the inlet lies at the outer side of a bend, 
when at the place of disc harge a depression of the 
bottom is formed in a natural way and the solid 
matter is moved over the dam at the opposite 
side. This bend action is actually used in many 
cases for free drainage. For relatively small inlet 
flows this can also be done by placing the outlet 
in a wall placed obliquely on the dam. An ex- 
ample is the Semiredjo dam near Pati. 

Movable Dams. — The only experiments per- 
formed in this country concerning the devices for 


teristics, in which the remarkable properties of 
the different types are clearly registered, and 
which also allowed all kinds of corrections. 

Siphons. — Automatic valves have often been 
used in India, but not siphons, which also are 
constructed in order to regulate the water level 
automatically. The systematic exi)eriments 
taken with different kinds cff siphons have shown 
many imperfections in the traditional types, so 
that there was often considerable hesitancy with 
regard to the use of siphons. 



riGCRF 93. — Drainage from i jui Batang Tahir (inlet with discharge tubes running 
underneath the sill). Above is the plan, below are two cross-sections. 


the control of water in movable dams deal with 
automatic valves. In one case the hydraulic ac- 
tion of such valves with submerged turning point 
has been investigated. The development of the 
automatic level regulator, the so-called suspend- 
ing valve, in the Netherlands Indies, contrary to 
other countries, where this type is hardly ever 
used, has been mainly due to the many model 
experiments to which it has been subj^'Cted. 
These experiments made it possible to investigate 
its hydraulic character and to record it in charac- 


Here again it was possible to record in charac- 
teristics the relations between flow, head and tail 
water level for some usable types, so that effective 
constructions can now be projected with consifi- 
erably more security. 

Measuring Installations. — The experiinents 
have also brought a considerable progress in the 
measuring technique of irrigation, notably " 
Venturimeters, Crump-de Gruyter sluices au'l 
the apparatus with constant velocity (see 
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— Kiguuk 96. -- Ku.i rk 97. - 

FiGURIiS 94-97. — TlItiSE REPRESENT THE COMPI.KTE MODEL OF THE KaLIWADAS DAM WITH THE PHENOMENA 
ILLUSTRATED IN FIGURE 90. 


V^LUGT, lVaf('rs/aa(st>i^cfiu’ur No. 7). The 

form of the adjustable ineastirinj.^ weir, according 
to the i)roject of I). C. Romijn, has been deter- 
mined as exactly as possible. This apparatus has 
replaced practically all other measuring systems 
such as tertiary outlet / including the Cipoletti 
weir. 

Riverbed Improvements. - To this category 
belong the provisions necessary for the protection 
ot roads along bends scoured out by rivers and 
for the protection of the alnitment of bridges. 
Hereto belong also the measures for the deepen- 
ing of channels which are silting up. The desired 
result was usually obtained by revetments. 

This has led to a large number of experiments 
to tietermine the necessary number and the cor- 
rect direction ami length of the revetments. The 
types investigated include both the ordinary 
fascines, consisting of wire mattresses, as well as 

* 19 G. Romijn, Fa'd rcRplbaro iiicptoverlaal als (ertiaire 
aUupsluis (De Waterstaatxinkenieur 1932, No. 9). 


the so-called oiien fascim^s which are formed by 
piling driven into the bottom and interconnected 
so as to form a screen. 

Special Problems. — A number of special jiro- 
jects that c.innol be listed under one of (he 
previous headings have been carried out in the 
lalioratories. We mention the lollowing ones: 

{a) ('avitation plirnomona at outlets and inlets under 
hish pressure or near curved parts where the water runs 
at liiRli speed. 

(h) The application of horizontal RratinKS. 

(c) The pumps of the irrigation system accordins to 
Dr. W. J. VAN Blommkstein. 

(d) The avoidance of air suction by eddies near turbine 
shafts. 

(e) Determination of crosspieces for slanting gutters. 

(/) .Shaping of piles for straight and oblicpie impact 
with the cut rent. 

(g) Determination of coelbeicpts of roughness, a.o. for 
the passage of finely divided sul])bur in water through a 
rubber tube. 

(/») Filling and emptying of a drydock. etc. 

'I'his is, as far as possible in a short itaiter, the 
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Imlance sheet of twelve and a half years of ex- 
perimental research on models in the Netherlands 
indies. 

It is hardly astonishing that so much has been 
accomitlishecl, since the hydraulic laborator\- is a 
new tool in hydrodynamics. 


Plenty retnains to be done, but this (an l)e only 
an incentive to further work. A history of the 
works that have been constructed or improved as 
a result of experiments with models in the last 
twelve and a half vears is l)ein)^ planned for the 
near future. 



iMGCKti 'JIJ, Pl.\ IK CONSJKGt TION \V)III t ' NDKKSI. I l( I FOK \ MODKI. OK Till' 


MEDICAL EDUCATJOjA IA THE AE TJIEni.\Ar)S INDIES 

hy 

\. i)E \Vaat\t, 

I^rufes.wr of I^hysioloifv, Medical (iollcfie. lialavia. 


In 1852 at the su^^estion (d Dr. \\ . Hoscii, at 
the lime Chief of the ( iovernment Medical Ser\ - 
ice of the Netherlands Indies, a two-\ear medical 
training course was started at the Mililar> Hos- 
pital at Weltevreden near Batavia. To this 
training school sons of better class Javaiu'se 
families, knowing Mala\’, (he language used for 
teaching, were admitted. It was the intention 
that the graduates of this training .school should 
give medical care as .so-called “doctors djawa” 
to the native po]M]lalion. 

In 1856 the first non-Javanese [lupils were ac- 
eepted. In 1864 (he teaching was extended to a 
three-year curriculum. It was then decided that 
the “d(jctors djawa “ should work indei>endently 
to the field, which decision, howe\cr. was with- 
drawn in 1867. Soon experience showed that 

* Based on the antlior’s account in Ciiu’eskuttiii!’ Tijd- 
roor Neileridtuisi h-l}idii\ I'eesthundrl 19.t6. pp. 2-10 
translated hy Mr.s. J. A. ('. FAocaNi.KK ,\cf;k of Bel- 
niont, Mass., al>ridned and annotated l)y I>i. I. .Snappkr. - - 
contenii)orary account by C. D. de Lani.en in 
oiUi. Colon. Jnsi. Afnsterd. 1:125-134 (19J8). 


supetA'ision of the iiractice ot the “doctors 
djawa” was practicalK im])ossible and shortly 
afterwards “doctors djawa” were again trained 
for independent practice. In 1875 the schedule 
was dixided into a preparatorx’ part consisting of 
two vears’ (raining and a ineclical part of five 
vears’ duration. Tlie Netherlands language now’ 
iiecame the medium (jf teaching. The teaching 
staff, originalh' consisting of three .Arm) Medital 
Officers, including the Director, was enlarged to 
five functionaries, to which were also added two 
civilian teachers. In 1881 the preparatory train- 
ing was changed to three \ ears; in 1885 the num- 
ber of military teachers was enlarged to seven; in 
1886 that of the civilian teachers to three. In 
1888 (he “ l.aboratory for Pat hohjgx and Bacteri 
ologx” which was designated as the Central 
Mt'dical l.aboratory, and in recent \ears as the 
Kijkman Institute, was opened and the Director- 
ship and Assistant Directorshii) were comliined 
with that of (he “doctors djawa” school. 

In 1890 knowledge of the Dutch language be- 
('aine a recpiirement lor admi.ssion. In the same 
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year the first Out-Patient Departments were 
opened. Dr. H. D. Roll became Director of the 
Central Medical Laboratory in 1896, and there- 
fore at the same time the Head of the Medical 
School. Under his guidance the school which 
since 1872 had carried the name of S.T.O.XM.A. 
(School for the Training of Indonesian Physi- 
cians) was greatly improved. The classrooms in 
the Military Hospital were enlarged. Next to 
this hospital a separate school was built tor the 
housing of 200 pupils. The Out-Patients De- 
partment was transferred to this building, the 
wards remained in the hospital, anfl the Hospital 
localities which became vacant by the transfer of 
the Disj^ensary were used for an Obstetrical De- 
partment. Obstetrics, which had never been 
taught before to the “doctors djawa,” who were 
(|ualified to act only as physicians and surgeons, 
then became a subject for both instruction 
and e.xarnination. This completed the training 
of the Indonesian physicians. The study period 
was extended to six \'ears and the Director of the 
School was no more concurrently Director of the 
Central Laboratory. 

Because the Military Hospital could put only 
ten beds at the disposal of the School in 1902, 
relations were established with the (.'entral City 
Hospital. In 1903 a competitive entrance ex- 
amination w’as required before entering the 
school. In 1908 Roll was .succeeded l)y Dr. J. 
Noordhoek Hegt under whose direction the 
school prospered e\en more. Danger of retro- 
gression threatened when a rejwjrt of the Board 
for Reorganization of the Civil Medical Service 
made proposals to lower the educational recpjire- 
ments, but thanks to Hegt’s initiative, this dan- 
ger was averted. 

An important event relating to medical educa- 
tion took place in 1913, when a Committee ap- 
pointed by the Ciovernment advised to found a 
second medical school in order to increase the 
yearly number of graduates. 

In view of the man\' responsilde duties which 
rested upon the Indonesian physician, the Com- 
mittee advised al.so raising the educational 
standards both in the existing S.T.O.X . LA. and 
in the newly planned medical school. The (iov- 
ernment agreed and in 1913 the first course of the 
preparatory part of the new medical school, 
designated as the N.LA..S. (School for Indonesian 
Physicians) was opened in .Soerabaja. In both 
the S.T.O.V.I.A. and the N.I.A.S. the medical 
instruction was extended to seven years in order 
to emphasize the study of physics, chemistry, 
botany and biology, Dutch and (German. Labo- 
ratory courses for physics, zoology, lK>tany, his- 
t(}logy, jjhysiology, physiological chemistry, 
parasitology and pathology - besides the al- 
ready existing lalxjratory courses in chemistry 
and anatomy were organized, first for the 
.S.T.O.V.I.A. and later for the N.I.A.S. 

The staff of the .S.T.O.V.I.A. was reinforced 
with full-time teachers for chemistry and physics 
and for anatomy. Gradually the S.T.O.VM.A. 
became more independent of the Military Medi- 
cal .Service, to which in the beginning it was so 
closely linked. In 1913 Dr. R. Lesk, once an 
Army surgeon, was apixanted as civilian instruc- 
tor in surgery, skin and venereal diseases. In 
1914 C. D. DE Langen was appointed as full- 
time instructor in Internal Medicine, soon after- 
wards R. DE Waart as full-time instructor in 
histology and physiology. In the meantime the 
medical part of the N.I.A.S. had !>een opened in 


1916. From 1913 onwards students of all races 
were admitted to both scIu)ols. Consequently, 
the graduates have since then been designated as 
“ Indonesian physicians.” 

Proposals to build a new .S.T.(9.V.LA. to be 
combined with the newly planned Central Medi- 
cal Laboratory and with the projected Central 
City Hospital were accepted. Unfortunately, 
He(»t, the Director of the .S.T.O.V.I.A., died at 
the end of 1915, just before the laying of the 
corner stone of the building complex which he 
had visualized so clearly (August 26, 1916). On 
July 5, 1920, the entire medical instruction at 
Batavia was transferred to these new and modern 
buildings. From 1924 onwards the preliminary 
courses in both medical schools were gradually 
eliminated, l)ecause they had lost their purpose 
since the high-school education had become gen- 
eral in the Netherlands East Indies. In 1926, on 
the 75th Anniversary of the S.T.O.V.I.A., the 
school counted 296 pupils. 

Since 1913 when the preparatory division of 
the N.I.A.S. was opened in .Soeral)aja, this insti- 
tution, of which Dr. A. E. SrrsEN was Director, 
progressed mainly along the same lines as the 
S.T.O.V.I.A. However, during the first ten 
years of its existence this school lacked sufficient 
buildings and equipment. In 1923 new buildings 
were opened providing good classrooms for lec- 
tures on non-clinical sulqects and highly satis- 
factory (juarters for practical courses, niusea, 
library and administration. Room was also 
found for the technical department of the School 
of Dentistry, which will be referred to later. In 
the same year the first native physicians gradu- 
ated from (he N.I.A.S. lip to April 1935, 165 
Indonesian doctors completed their studies here. 
In 1938 conditions were very favorable. The 
N.I.A.S. had well-e(juipped laboratories, and a 
large leaching hospital, w’ith dispensaries and 
clinics. In this year the number of pupils w'as 362. 

The development of the S.T.O.V.I.A. and 
N.I.A.S. w'as of great importance for the social 
and intellectual evolution of the Netherlands 
East Indies and especially for the medical care of 
the population. Even so, these schools with 
their rigorous curricula and their .strict supervi- 
sion over the pupils had decidedly the character 
of meflical colleges. Neither S.T.O.V.I.A. nor 
N.I.A.S. could l>e compared with the medical 
schools affiliated with the Universities in the 
Netherlands. For a long time the Indonesian 
.Society for College Education had both for ideal 
and |)ractical reasons strongly advocated the 
foundation of institutions of university standing. 
In the beginning the deficiency of the pre-college 
education in the Netherlands Indies seemed to 
form an unsurmountable barrier which would 
render the realization of such plans impossible. 
During the years 1916 and 1917 only 55 pupils in 
the entire Netherlands East Indies received a 
graduation certificate from high schools, but in 
19.10 and 1931 these numljers had increased to 
462 and 466 respectively. This rapid develop- 
ment of higher education in the Netherlands 
Indies led to the founding of an Institute of 
Technology in Bandoeng in 1920, of a Law School 
in Batavia in 1924 and in 1925 it was decided that 
a fully fledged Medical School, a Medical Col- 
lege, was to be founded in Batavia. In 1927 the 
S.T.O.V.I.A. which during the years of its exist- 
ence had graduated 551 Indonesian physicians 
was closed, whereas the N.I.A.S. continued un- 
changed. The famous histologist J. Boeke who 
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in 1613 1914 had taught anatomy at the 
S.T.O.V.l.A. returned temixmirih to llatavia to 
become in 1927 the first Dean of the new Medical 
College. His successor was the clinician, C. I). 
DE LANCiHN. The expectation that a sufficient 
number of students would register lor admission 
to the Medical College was am])ly realized. The 
number of students increased steadily each year, 
so that in 1935, eight years after its foundation, 
447 students were registered; in 1939 this figure 
had increased to 543, ot whom 120 were freshmen. 
Among the 447 stmlents registered in 1935 were 
84 Europeans, 151 Chinese, 209 nati\es, 2 Japa- 
nese and 1 American. There were also 30 women 
students. In 1939 the school graduated 39 physi- 
cians, 11 of whom were Europeans, 15 Indone- 
sians, 13 Chinese. Often the students and their 
relations had to suffer considerable financial 
sacrifices in order to permit the student to com- 
plete his medical school career. 

In this way the level of medical education in 
the Netherlands East Indies has been raise<l to 
the same level as that of the Netherlands, with 
the same requirements for admission. The <li- 
plomas of the Medical ( ollege in Uatavia entitle 
the licentiates not only to the lull practice of 
medicine in the Netherlands Indies, but these 
licenses are after a few mere formalities also valid 
in (he Netherlands, d'he Medical College in 
Batavia has fulfilled the expectations: it is not 
merely a teaching institution but also a center of 
scientific research. 


The co-o|)eration between the Medical College 
in Batavia ami the N.1.A..S. in .Soerabaja has al- 
ways l)een pleasant and useful from both a scien- 
tific and an educational viewpoint. Both institu- 
tions have occasionally had to make sacrifices, 
forced ui)on them for economical reasons in times 
of financial distress, but they have never econo- 
mized in their efforts to give the best and in their 
endeavor to imi)rove where improvement was 
needed. 

As youngest medi< al institution in the Nether- 
lands East Indies t he .School for Indonesian Dent- 
ists (S.T.O.N’.l.T.) must be mentioned. It was 
opened in Soerabaja in 1928, and provides a five- 
year vocational course, d'he school is headed bv- 
the Director of the N.l.A.S. and the instruction 
is partly in the hands of the teachers of the 
N.l.A.S. In addition there are three instructors 
in surgical dentistry. In 1933 the first li- 
censes could be conferred. Up to July 1935, 34 
Indonesian dentists had finished their studies. 
In the middle of 1934 there were 72 jjupils, of 
whom 25 were women. In 1938 the enrollment 
was 81. This school will provide reliable dental 
care in manv- places in the Netherlands ICast 
Indies where until recently such care ha<l been 
lacking. 

This short review illustrates the state of de- 
velopment of the medical education in the Neth- 
erlands East Indies and reflects the important 
period of development through which this terri- 
tory has passed during the last 25 vears. 


EXPLORATIONS IN CELERIES 

Alfred Russel Wallace (1823-1913), LLD., D.C.L., O.M., F.R.S., etc.* 

A'o/cd lirilis'h liiolofiisl 


I left Lombock on the 30th of August [18561, 
and reached Macassar in three days. It was with 
great satisfactiort that I stepped on a shore which 
I had been vainly trying to reach since February, 
and where I expected to meet with so much that 
was new and interesting. 

1'he coast of this part of Uelebes is low and flat, 
lined with trees and v illages so as to conceal the 
interior, except at occasional openings, which 
show a wide extent of bare and marshy rice- 
fields. A few hills of no great height were visible 
in the background; but owing to the perpetual 
haze over the land at this time of the year, I 
could nowhere discern the high central range of 
th(; peninsula, or the celebrated peak of Bontyne, 
at its southern extremity. In the roadstead of 
Macassar th(‘re was a fine 42-gun frigate, the 
guardship of the place, as well as a small war- 
steamer and three or four little cutters, used for 
cruising after the pirates which infest tliese seas. 
There weri- also a few s(|uare-rigged trading- 
vess(4s, and twenty or thirty native praus of 
various sizes. I brought letters of introduction 
to a Dutch gentleman, Mr. Mesman, and also 
to a Danish shop-k(‘eper, who could both speak 


* Reprinted from the author's “The Malay ArchipelaKo”. 
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English, and who promised to assist me in finding 
a place to stay at suitable for my jiursuits. In 
the mean time I went to a kind of cluli-house, in 
default of any hotel in the place. 

Macassar was the first Dutch town 1 had 
visited, and I found it prettier ami cleaner than 
any 1 had yet seen in the East. The Dutch have 
some admiral)le local regulations. All European 
houses must be kept well whitewashed, and every 
person must, at four in the afternoon, water tin* 
road in front of his house. The streets are k(*pt 
clear (}f refuse, and covered drains carry away all 
impurities into large open sewers, into which the 
tide is admitted at high-water and allowed to 
flow out when it has ebbed, carrying all the sew- 
age with it into the sea. d he town, consists 
chiefly of one long, narrow street, along the sea- 
side, (K'voted to business, and princii)ally oc- 
cupied by the Dutch and Chinese merchants’ 
offices and warehouses, and the* native shops or 
bazars. This extends northward for more than 
a mile, gradually merging into native houses, 
often of a most miserable description, but made 
to have a neat apix'arance by being all built up 
exactly to the straight line of the street, and being 
generally backed l)y fruit-trees. 'This street is 
usually thronged with a native ijopulaticai of 
Bugis and Macassar men, who wc-ar cotton trow- 
sers about twelve inches long, covering only from 
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tlu‘ hip to half-way thnvn the thij^h, and the uni- 
versal Malay saroni^, of ^ay checked colors, worn 
round the waist or across the shouhh'rs in a 
variety of ways. Parallel to this street run two 
short ones, which form the old Dutch town, and 
are inclosed by ^ates. d'hese consist of i)rivate 
houses, and at their soutluTii end is the fort, the 
church, and a road at rii^ht angles to tht* beach, 
containing the houses of the (joveruor and of the 
principal officials. Beyond the fort aKidn. alon.n 
the l)each, is another lon^ strei't of naljv<‘ huts 
and many country houses of the tradesmen and 
merchants. All around extend the flat rice-fields, 
now bare and dry and forbidding, cox'ered with 
dusty stubble and wc'cds. A few months l)ack 
these were a tuass of v(“rdure, and their barren 
appearance at this season oOert^d a strikini* ('on 
trast to the perpi'tual crops on the same kind of 
country in l.ombock and l^ali, where the seasons 
are exactly similar, but wIk'ia' an elaborate sys- 
tem of irrij^ation jtroduces the cffi'Ct of a per 
petual spring. 

The day after my arrival I paid a visit «»f cere- 
mony to the ( iovernor, accompanied by my friend 
the Danish merchant, who spoke exctdlent Kuk 
lish. Ilis excadhmcy was very polit(‘, and offered 
me every facility for travelling about tlu' count r\- 
and i)ros('cuting my ('('searches in natural his- 
tory. We coiui'rst'd in ['’rench, which all Dutc h 
offi('ials speak very well. 

Finding it \'ery incoin'enient and expensi\'e to 
stay in the town, I removed at th<‘ end of a wt‘('k 
to a little bamboo house, kiiulK olTert'd me by- 
Mr. Mics.MAN. It was situati'd ab(»ut two mih's 
away, on a small coffee' plantation ,nid farm, and 
about a mih' beyond Mr. M.’s own country'- 
house. It consisted of two rooms raisi'd about 
s('\’en feet abo\'e the ground, the lower |>art being 
partly open (and serving excellent 1\ to skin birds 
in), and p.irtly u.sed as a granary for rice, riierc 
was a kitchen and other out-houses, and .several 
cottages near were' occupied by men in Mr. .M.’s 
employ. 

.After being settled a tew days in my new house, 
I f(mnd that no colh'ctions could Ik- made w ithout 
going much farther into the country. The rice- 
fields for some miles round resembled f'inglish 
stubbles late in autumn, and were almost as un- 
productive of l)ird or insect life, d'here were 
several native villages .scattered about, so em- 
bosomed in fruit-trees that at a distanci' they 
lookc'd like clumps or patches ol lorc'st. d'he.se 
were my oidy ccdlecting-places, but they pro 
duced a very limited number of sjeecies, and were 
s(X)n exhausted. Before I C()uld move to any 
ni(.)re promising district it was nece.ssary to ob- 
tain permission from the Kajah of (lo.i, whose 
territories a|jproach to within two miles of the 
town of Macassar, i therefore pre.sc'iited mysc'If 
at the Governor’s office and re(]Ue.sted a letter to 
the Rajah, to claim his protection, and permis- 
sion to travel in his territories whenever I might 
wish to do so. This was immediately granted, 
and a sijecial messenger was sent with me to 
carry the letter. 

My friend Mr. Mksman kindly lent me a horse, 
and accomi)anied me on my visit to the Rajah, 
with whom he was great friends. We found his 
Majesty seated out of doors, watching the erec- 
tion of a new house. He was naked from the 
waist up, wearing only the usual .short trowsers 
and sarong, 'bwo chairs were brought out for us. 
but all the chiefs and other natives were st'ated 
on the gnmnd. The mess('nger, sejuatting down 


at the Rajah’s feet, prodmed the letter, which 
was sewn up in a cowring of yellow silk. It was 
handed to one of the chief (jfficers, who ripped 
it open and returned it to the Rajah, who read 
it, and tlu'n showed it to Mr. M., who both speaks 
and r(‘ads the Macass.ir Language fluent !>', and 
who explained fully what 1 re(iuiri'd. Bermission 
was immediately granted me to go w here 1 liked 
in the territories of Goa, but the Raj.ih desired 
that, should I wish to slay .any time at a plac(', 
I would first gi\<‘ him notice, in order that he 
might send some one to see th.at no injury was 
doin' me. .Some wine was tlu'ii brought us, .and 
afterward some detestable coffee and wretched 
sweetmeats, for it is a fact th.at I ha\e never 
tasted good colfec' where peojile grow it them 
si'lva'S. 

•Although (his w.is the ht'ight of tht' dry se.ason, 
. 111(1 there was a fine wind all dayy it was by no 
means .a he.althy time of y('ar. .My boy Ai.i had 
liardly been a day on shori' when he w.as at- 
tacked by fe\er, which init me to great incon- 
wnieiice, as .at the house where I w.as staying 
nothing could be obtained but at meal-tiiiK's. 
After having cured Au, and with much difficulty 
got another ser\ant to cook for me, I was no 
.sooiK'r settled .at my country abodi' than the 
latter was attacked with the same diseasi', and, 
ha\ang a wif(' in the town, left me. 1 hardly was 
he g(»n(' tlian 1 fell ill myself, with strong inter- 
mittent fever every other day. In about a wi-ek 
I got over it by a lilieral use of (luinine, when 
.scari'ely was 1 on my legs than Ai.i again became 
worsi' than e\(‘r. His fever atl.acked him d.aily. 
l)Ut early in the morning he was prc'tty well, and 
thin m.inaged to cook me enough for the day. 
In a week 1 curc'd him, and also .succ('eded in 
getting another boy who could cook and shoot, 
and h.id no objection to go into tiu' interior. His 
name w.as Badi;K(x».\ ; and .as he was unm.irried 
and h.id Ix'en used to a ro\ing life, h.aving been 
.several voyages to North Australia to catch 
tre|)ang or “beclu' de nier,” I was in hopes of 
being able to ki'cp him. 1 also got hold of a little 
impudent r.asc.al of twa'Ka* or fourti'cn, who 
could speak some Mal.iy', to c.arry my gun or 
ins('Ct-net and make himself generally useful. 
Ai.i had by this time become a pretty good liird- 
skinner, so that I w.as lairly supplied with 
ser\ ants. 

I m.ade many e.xcursions into (he country in 
search ol a good station for colk'cting liirds and 
ins('Cls. Some of the villages a h'w miles inland 
are .scattered about in woody ground which has 
once been virgin forest, but of which the coii- 
stituenl trr'es Inu'e be(‘n lor the most p.irt re- 
pku'ed by fruit-trees, and p.irticularly by thi' 
iarg(' palm (.lrc;/gu succlKinffrd), from which 
wine and sugar are made, .and which also jiro- 
duces a coarse black filire used for ('ordage. "fhat 
nece.ssary of life, the bamboo, has also been 
abundantly pl.anti'd. In such places 1 found a 
good many' birds, among which w(‘r(' the fuK' 
crr'am-colored pigeon {Carpophaga Incitwsa) and 
the rare blue-headed rolh'r {Cortu ias Inintiiftcki), 
which has a most discordant voice, and generally 
goes in jiairs, flying from tree to tree, .and ex- 
hibiting while at rest that all-in-a-heap appear- 
ance and jerking motion of the head and tail 
which arc so characteristic of the great fissirostr.al 
group to which it belongs. From this h.abit alone^ 
the kingfishers, bee-eaters, rollers, trogons, anti 
South American pufT-birds might be grouped 
togc'thor by a person who had observc'd them in a 
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state of nature, hut who had never had an op- 
portunity of examining their form and structure 
in detail. Thousands of crows, rather smaller 
than our rook, keep up a constant cawing in 
these plantations; the curious wood-swallows 
{Artami), which cUjsi'ly resemble swallows in 
their habits ami flight, but differ much in form 
and structure, twitter irom the treetops; while a 
lyre-tailed drongo-shrike, with brilliant black 
plumage and milk-white ey(‘S, continually de- 
ceives the naturalist by the variety of its un- 
melodious notes. 

in the more shady parts butterflies were toler- 
ably abundant; the most common being species 
of Eupla-a and Dnnais, which frequent gardens 
and shrubberies, and, owing to their weak flight, 
are easily captured. A beautiful pale blue-and- 
black butterfly, which flutters along near the 
ground among the thickets, and st'ttles occasion- 
ally upon flowers, was one of the most striking; 
and scarcely less so was one with a rich orange? 
band on a blackish ground: these both belong to 
the PieruUv, the group that contains our com- 
mon white butterflies, although differing so 
much from them in appearance. Both weri‘ ([uite 
new to Kuropean naturalists.* Now and then I 
extended my walks some miles farther to tin* only 
patch of true forest 1 could hnd, accompanied 
by my two boys with guns and insect-net. We 
used to start early, taking our breakfast with us, 
and eating it wherever we could find shade and 
water. At such times my .Macassar boys would 
put a minute fragment of rice and meat or fish on 
a leaf, and lay it on a stone or stump as an offer- 
ing to the deity of the spot; for, though nominal 
Mohammedans, the Macassar people retain 
many pagan superstitions, and are l)ut lax in 
their religious observances. Pork, it is true, they 
hold in alihorrence, but will not refuse wine 
when offered them, and consume immense quan- 
tities of “sagueir,” or i)alm-wine, which is about 
as intoxicating as ordinary beer or cider. \\ hen 
well made, it is a very refreshing drink, and we 
often took a draught at some of the little sheds 
dignified by the name of bazars, which are scat- 
tered about the country wherever there is any 
traffic. 

One day Mr. Mksma.n told me of a larger piece 
of forest where he sometimes went to shoot deer, 
but he assured me it was much further off, and 
that there were no birds. Ibjwever, I resol v(*d 
to explore it, and the next morning at live o’clock 
we started, carrying our breakfast and .some other 
provisions with us, and intending to stay the 
night at a house on the borders of the wood. 'I'o 
my surprise, two hours’ hard walking brought us 
to this house, where we obtained permi.ssion to 
pass the night. We then walked on. Am and 
Baukkoon with a gun each, Baso carrying our 
provisions and my insect-box, while I took only 
my net and collecting-bottle, and determined to 
devote myself wholly to the insects. Scarcely 
had I entered the forest when I found some beauti- 
ful little green and gold sfieckled weevils, allied 
to the genus Pachyrhynchus, a group which is 
almost confined to the Philipfiine Lslands, and is 
quite unknown in Borneo, Java, or Malacca. 
The road was shady, and apparently much trod- 
den by horses and cattle, and I (j[uickly obtained 
some butterflies I had not before met with. Soon 
a couple (jf reports were heard, and, coming up 


• The former has been named Eronia trilaa, the latter 
Tachyris ilhome. 


to iny boys, I found they had shot two specimens 
of one of the finest of known cuckoos {Phwni- 
cophaus caUirhynchus), 4'his bird derives its 
name from its large bill being colored of a bril- 
liant yellow, red, and black, in about equal pro- 
portions. The tail is exceedingly long, and of a 
hue metallic purple, while the plumage of the 
body is light coffee-brown. It is one of the char- 
acteristic birds of the island of Celebes, to which 
it is confinetl. 

After sauntering along for a couple of hours we 
reached a small river, .so detq> that horses could 
only cross it by swimming, so we had to turn 
back; but as we were getting hungry, and the 
water of the almost stagnant rn er was too muddy 
to drink, we went toward a house a tew hundred 
yards off. In the plantation we .saw- a small 
raised hut, which we thought would do w-ell for 
us to breakfast in, so 1 entered, and found inside 
a young woman with an infant, bhe handed me 
a jug of water, but looked very much Irightened. 
llowev(‘r, I sat down on the door-step and asked 
for the provisions. In handing them up, Badkkoon 
saw the infant, and started back as if he had 
seen a serpent. It then immediately struck me 
that this was a hut in which, as among the Dyaks 
of Borneo and many other .savage tribes, the 
women are secluded for some time after the birth 
of their child, and that we did very w rong to enter 
it; .so we walked off and asked permission to eat 
our breakfast in flu- family mansion close at 
hand, which was of course granted. \\ hile 1 ate, 
three men, two women, and four children watched 
every motion, and iu?ver tcjok eyes oil me till I 
had rinish(*d. 

On our way back in the heat of the day I had 
the good-fortune to capture three specimens of a 
fine Ornithoptcra, the largest, the most perfect, 
and the most beautiful of butterflies. 1 trembled 
with excitement as 1 took the hrst out of my net 
and found it to l>e in perfect condition. I'he 
ground color of this superb insect was a rich 
shining bronzy black, the lower wings delicately 
grained with white, and bordered by a row of 
large spots of the most brilliant satiny yellow. 
'The body was marked with shaded spots of 
white, yellow, and fiery orange, while the head 
and thorax were intense black. On the under 
.side the lower wings were satiny white, with the 
marginal spots half black and half yellow. 1 
gazed upon my prize with extreme interest, as I 
at first thought it was quite a new species. It 
proved, however, to be a variety of Ornithoptera 
remus, one of the rarest and most remarkable 
species of this highly esteemed group. I also 
obtained several other new and pretty butterflies. 
When we arrived at our lodging-house, being 
particularly anxious about my insect treasures, 1 
suspended the box from a bamboo on which 1 
could detect no sign of ants, and then began 
skinning some of my birds. During my work I 
often glanced at my precious box to see that no 
intruders had arrived, till after a longer spell of 
work than usual 1 looked again, and saw to my 
horror that a column of small red ants were de- 
scending the string and entering the box. They 
were already busy at work at the bodies of my 
tri'asures, and another half-hour would have 
.seen my whole day's collection destroyed. As it 
was, I had to tak(“ every insc'ct out, clean them 
thoroughly as well as the box, and then seek for a 
place of safety for them. As the only effectual 
one, I bt'gged a plate and a basin from my host, 
filled the former with water, and standing the 
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latter in it, placed iny l)()x on the top, and then 
felt secure for the night; a few indies of clean 
water or oil being the only barrier these ter- 
rible pests are not able to pass. 

On returning home to Mamajam (as my house 
was called) I had a slight ri'turn of intermittent 
fever, which kept me some days in-doors. As 
soon as I was well I again went to Goa, accom- 
panied by Mr. Mksman, to beg the Rajah’s as- 
sistance in getting a small house built for me near 
the forest. We found him at a cock-fight in a 
shed near his palace*, which however he* immedi- 
ately left to reci'ive us, and walked with us up 
an inclined plane of boards, which serves for 
stairs, to his house, d'his was large, well-built, 
and lofty, with bamboo floter and glass 
windows, 'fhe greater part of it seemed 
to be one large* hall di\ i(le‘el by the* sup- 
porting posts. Near a window sat the* 
dueen, squatting on a rough wooele-n 
armchair, chewing the* e*verlasting sirih 
anel be*te*l-nut, while* a brass spittoon 
by lu‘r siele* and a sirih-box in front 
were re'ady to administe'r to her wants, 
d'he* Rajah se'ated himse'lf opposite* to 
lu'r in a similar chair, and a similar 
spittoon and sirih-box we*re* he-lel by a 
little* boy seiuatting at his side*. 'I'wo 
other chairs we're breuight for us. .Se-v- 
e‘ral young we)nie[i, se>me* the* Kajah’s 
eiaughteTs, e)the‘rs slaves, we'fe* stanel- 
ing about; a fe'w were weerkingat frame's 
making sarongs, Imt most eef them we're' 
ielle . . . 

I'he- einly thing that e*xe-ite.'el se)me' 
ele'gree* e)f aelniiratie)n was the quie't anel 
dignifieel manner eif the Raj.ih, and the* 
great re'Spe*ct always paid to him. Neine 
can stanel e*re'Ct in his presenee*; anel 
when he* sits on a e'hair, all pre'se-nt 
(Kure)p(.'ans ol course e-xcepte'd) sepiat 
upon the grounel. 'I'he highest se‘at is 
lite'ially, with these* people, the* place 
e)f he)ne)r anel the- sign eef rank. So im- 
be'iiding are- the rules in this re'spect, 
that when an Knglish carriage which 
the Rajah eef Lombock had sent fe)r ar- 
rive*d, it was fe)unel impossible to use it 
because the* driver’s seat was the 
highest, anel it had te) be kept as a 
show in its coachhouse. On being tedd 
the e)bje‘Ct e)f my visit, the Rajah at 
eence .saiel that he woulel order a he)use 
te) be emptied for me*, which we)uld 
be much better than building one, as 
that would take a good d(*al of time. 

Had t'olTee and sweetmeats W(*re gi\'en 
us as before. 

Two days aft(‘rward I called on the 
Rajah to ask him to send a guide with 
me to show me the house I was to oc- 
ciqjy. 1I(* immediately ordered a man 
to be sent for, gave him instructions, and in 
a few minutes we wen* on our way. My con- 
ductor could speak no Malay, .so we walked on 
in silence for an hour, when we turned into a 
pretty good house, and I was asked to sit down. 

1 he head-man of the district lived here, and in 
about half an hour we .started again, and another 
hour s walk brought us to the village where I was 
to be lodged. We vvc'iit to the residence of the 
village chief, who conversed with my conductor 
for some time. G('tting tiri'd, I asked to be 


shown the house that was prepared for me, but 
the only reply 1 could g<'t was, “Wait a little,” 
and the parties wt*nt on talking as before. So 1 
told them I could not wait, as I wanted to see 
the house, and then to go shooting in tlu* forest. 
I his seemed to puzzle them, and at length, in 
answer to questions very j^oorly explained by 
one or two by-standers who knew a little Malay, 
it came out that no house was ready, and no one 
seenu*d to have the least idea where to get one. 
As I did not want to trouble the Rajah any more, 

I thought it best to try to frighten them a little; 
so 1 told them that if tlu'y did not immediately 
find m(* a house as the Rajah had ordered, I 
should go back and complain to him, but that if 


a house was found me I would pay for the ust* of 
it. This had the desir(*d elTect, and one of the 
head-men of the village asked me to go with him 
and look for a house. He showed me one or two 
of the most miserable and ruinous description, 
which 1 at once rejected, saying, “ I must have 
a good one, and near to the forest.” 'I'he next 
he showed me suited very well, so 1 told him to 
.see that it was emptied the next day, for that the 
day after I should come and occupy it. 

On the day mentioned, as I was not (juite 
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ready to j^o, I sent niy two Macassar hoys with 
brooms to sweep out tlie house thoroughly. 
They returned in the e\'eninj 4 and told mc' that 
when they ^ot there the house was inhabited, 
and not a single article removed. However, on 
hearing they had come to clean and take pos- 
session, the occuixints made a move, but with a 
^ood deal of grumbling, which made me feel 
rather uneasy as to how the peo[)lo geiieralb’ 
might take my intrusion into tht'ir village'. I he 
next morning we took our baggage' eui three- pack- 
he»rse's, and, afte-r a few bre-akdowns, arrive-d 
al)out noe)n at our elestination. 

After getting all my things se-t straight, anel 
having made- a hasty meal, 1 dete-rmined if pees- 
sible to make Irieneis with the- pe-eeple-. I there-- 
feere- se-nt for the owner of the- hemse- anel as many 
eef his acepiaintances as likeel tee cemie', to ha\e' 
a “bitchara,” or talk. When they we-re- .ill se-ate-d, 
1 gave the-m a little- teibacco all round, .inei having 
my boy Bai)i;ko(jn' for inte-rprete-r, trie-el tei ex- 
jilain tei the-m why 1 came- the-re; that 1 was ve-ry 
sorry te) turn them out of the hemse, but that the- 
Rajah had eerde-red it rather than builel a new 
one-, which was what I had askeel for, and then 
place-d five silve-r rupe-e-s in the- eiwne-r’s hanel as 
one meinth's re-nt. 1 the-n assured them that my 
lieing there- woulel lie- .i be-nefit to the-m, as 1 
shoulel buy their e-ggs anel feiwls and fruit; anel if 
their children weiulel firing me she-lls anel inse-cts. 
e)f which 1 sheewe-el them spe-eanu-ns, the-y alsei 
might e-arn a geeod many ce»ppe-rs. Afte r all this 
had been fully e-xplaine-el (ee the-m, with a leuig 
taU' anel eli.semssieen be-twe-e-n e-\e-r\' se-nte-nee-, 1 
ceuihl see- that I hael maele- a f.iveerable- impre-s- 
sion; anel that \e-ry .ifte-rneiem, as if tee te-st m\- 
preimise te) buy eve-n mise-rahle- little snail-she-lls, 
a de)/e-n chilelre-n came- eene- .ilte-r .ineethe-r, bringing 
me a few spe-e ime-ns e-ach eel <i sm.ill lle-lix, feir 
whie:h they eluly re‘Ce-i\’e-el “ ceipiie-rs,” and we-nt 
away amazed Imt re-joicing. 

A fe-w days’ e-xpleeratieui maele- me- we-ll ae'- 
(pjainteel with the- surreeuneling ceeuntry. I was a 
long way from the road in the- fore-st whie'h 1 hael 
first N'isiteel, anel for some- elistanee- remnel my 
he)use- we-re; olei cle-arings aiul ceettage-s. 1 feeunel 
a few good butterilie-s, but be-e-tle-s we-re- very 
scarce-, anel e-ve-n reitte-n tinibe-r and iie-w ly-le lle-el 
trees (ge-nerally see prexluet ive-) he-re- preeeluce-el 
scarce-ly any thing. This e-onvinee-el me- th.it 
there was not a sutfie ie-nt e-xte-nt of forest in the- 
neighborhejod tei make- the- plae:e- weerth st.iying at 
long, l)ut it was tejee late- now tee think of geeing 
furthe-r, as in abeeut a month the- we-t se-ason 
wemlei lie-gin; sei I re-s.oh'e-d to stay here- anel ge-t 
what was to be- had. I nfea tunate-ly, afte-r a fe-w 
elays I became- ill with a low fe-\e-r, which jiro- 
duced excessive- lassitude- anel elisinelination tee 
all exertion. In vain 1 ende-aveire-el tej shake- it 
(elf; all I could do was tei stroll ejuietly e-;ie’h elay 
for an hour about the- garele-ns ne-ar, anel lee tlu- 
we-ll, where- some good inse-cts we-re- ejceasieeiially 
to lit- found, and the re-st of the day to wait 
quietly at hemie, anel ree.’eive- what be-etle-s anel 
she-lls my little- eairps of colle-cteirs breeught nie- 
daily. I impute-d my illne-ss chie-fly to the wate-r, 
which was procure-el from shalhiw we-lls, aremnel 
which the-re- was almost always a stagnant pudelle- 
in which the buffahie-s w'alleiwe-d. ('le>se tei my 
house w’as an inclose-el muei he»le whe-re- thre-e- 
buffaleies were shut up eve-ry night, and the- 
effluvia freim which fre-e-ly e-nte-reel threiugh the- 
e)|>e-n bambeiei floor. My Malay boy Am was 
affected with the- same illne-ss; anel as he* was my 


chie*f birel-skinne-r, I ge)t eui but sleiwly with my 
ceelle-ctions. 

d'he* oe'cupatienis anel nioele- ol lib- ol the- \'il 
lage-rs eiilTe-re-el but little- freini those- of all otlie-r 
Malay race-s. d'he- time- eif the- wome-n was al- 
most wholly e)e'e'upie-el in jieeiineling anel ch-aning 
rice- lor elaily use-, in bringing home- fire-wooel anel 
wate-r, anel in cle-aning, dye-ing, spinning, anel 
we-;i\ing the- native- e'otlon inte) sarongs. riie- 
weaving is elone in the- simplest kind of fr.ime- 
■stretclu-el on the- fleie)!', anel is a \e-ry slow and 
te-elie)us proee-ss. I'e) leeriil the- e-he-eke-d jiatte-rn 
in commetn use-, e-ae:h pate h of colore-el thn-aeb 
has tei be pulle-el up se-parate-ly by hanel .inel t lie- 
shuttle- passe-el be-twe-en the-m, see that about an 
ine'h a elav' is the- usu.il progress in stuff a \arel 
anel a half wiele-. The- nie-n cultivate- a lit tie 
sirih (the- [lunge-nt pe-p|ie-r le-af nse-d for che-wing 
with be-te-bnut) anel a fe-w \ e-ge-table-s, anel e)nee- a 
ye-ar ruele-ly jileew a small jiatch eif ground with 
the-ir bulfaloe-s and plant rice-, which the-n re- 
e|uire-s little- atte-ntiem till harve-st time-. Now 
anel the-n the*\- have- te) se-e- te) the- fe-pairs e)f the-ir 
house-s, anel make- mats, liaske-ts, eer othe-r ele> 
nie-stic ute-nsils, but a large- part of the-ir time- is 
pa.sse-el in idleness. 

Ne)t a single- pe-rseen in the- village- e-eeulel sjie-ak 
more- than a fe-w weirels e)t Mala\, anel harelb 
any eef the- pe-e)ple‘ a}ipe-are’el tee have- se-e-n a Ivu- 
ro|)e'an be-leire*. One- meest elisagre-e-able- re-sult eil 
this was that I e-xe ite-el te-rreir alike- in m.an anel 
be-ast. \\ he-re-ve-r 1 went, dogs liarke-el, e'hilelre-ii 
se re-anu-el. weeini-n ran away, anel me-n stare-el .as 
iheeugh 1 we-re seeine- st range- anel te-rrible- eannibal 
meinste-r. Kve-n the- paekdie»rse-s een the- reiaels 
anel paths weiuiel start asiele- whe-n I appe-.ire-d 
.ind rush into the- jungle-; anel as to those- horriel. 
ugly brute-s. the- iiuflaloe-s, the-y coulel lu-ve-r lie- 
.ippreiae he-el bv me- ne)l letr te-.ir e;t my own, but 
of e»the-rs’ safe-tv. Ihe-y wemld first stick out 
the-ir ne-e'ks anel stare- at me-, anel the-n eeii a ne-are-t 
vie-w bre-ak le»ose- fremi the-ir halte-rs e)r te-the-rs, 
anel rush aw.iy he-lte-r ske-lte-r .is it a de-mem wi-re 
alte-r the-m, without anv re-garel feir what might be 
in the-ir way. \V he-ne-ve-r 1 me-t buffeileie-s e .irrying 
pae’ks alemg a p.ithway, or lie-ing drive-n heeme- to 
the- vill.ige-, I h.iel te) turn aiiele- inte) the- jungle- 
anel hiele- myse lf till they h.iel iiasse-el. tt) avoiel .i 
e’atastrejphe- whieh weiuld iiiere-ase- the- elislike- 
with which I was alre-aely n-gareli-d. Ivve-ry el.iv 
.about netedi the- buffahie-s we-re- l)re)Ught intei the 
village.-, anel we-re- te-the-re-el in the- sh.ade- .areeunel 
the- hemse-s; and tlu-n I hael te» e re-e-p abeiut like- .i 
thie-f by back ways, feer no eeiie- e'oulel te-ll wh.it 
mise‘hie-f the-y might elo to e-hilelre-n anel house-s 
we-re- 1 to walk aniemg the-m. If I e .anu- suelele-nly 
U()e)n <i we-ll whe-re- we>m<*n we-re- elr.aw ing w.ate-r e»r 
e hileire-n bathing, a suelele-n flight was the- ea-rtain 
re-sult; which things exeurring elay after elay, vve-re- 
ve-ry unple-asant to a pe-rsem who dex-s not like- to 
be- elislike-ei, anel whe» hael ne-ve-r be-e-n ae custeeme-el 
te) lie- tre-ate-d as an eigre-. 

Abeiut the- mieleile- eif Netve-mbe-r, fineling my 
he-alth ne) be-tte-r, and inse-cts, liirels, anel she-lls all 
ve-ry seairea-, I ele-te-rmine-el tore-turn to M.am.aj.am 
anel pack up my ceille-ctieins be fore- the- he-avy rains 
e:omme-nce-e|. Ihe- winel hael alre-ady be-gun tei 
bleiw fremi the- we-st, anel many signs ineheate-el 
that the- rainy se-ason might se-t in e-arlie-r than 
usual; anel the-n e-ve-ry thing be-ceime-s ve-ry elatnp, 
anel it is almost impeissible- to elry e'e)lle-t:tiems 
properly. My kinel fricnel Mr. Mi-;sman again 
le-nt me* his pae'k-horse*s, anel with the- assistance- 
e)f a fe-w me-n to earry my bireis anel inse-cts. 
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which I (lid not like to trust on horses’ hacks, we 
^ot every thin^ home safe. Few ('an imagine 
the luxury it was to stretch myself on a sofa, and 
to take my supper comfortably at table seated 
in my easy bamboo chair, after having for fiv(‘ 
weeks taken all my meals uiu'omforlably on the 
floor. .Such things ar(' trifles in health, but when 
the body is weakeiu'd by disease the habits of a 
lifetime can not b(‘ so easily set aside. 

My house, like all bamboo structures in this 
('ountry, was a leaning one, tin* strong westerly 
winds of the wet .season having S(“t all its posts 
out of the perpendicular to such a (h'gri'e as to 
mak(‘ me think it might .some day possibly go 
over altogether. It is a remarkable thing that 
the natives ot ('elebes ha\e not di.sco\’ered the 
use of diagonal struts in s( rengthiming buildings. 
1 doubt if there is a native hous(“ in the count rv 
two years old and at all exposed to the wind, 
which stands u()right ; and no wonder, as they 
nu'rely consist ot j)osts and joists all |)laced up- 
right or hori/ontal, and fastened ruth'ly togethei 
with rattans. 'rhe‘>' may be seen in every stage 
of the process of tumbling down, from the first 
slight inclination, to siK'h a dangerous slope that 
it becomes a iKjfice to (|uit to the occupiers. 

'File mechanical geniuses of the ('ountry have 
only discox'ered two ways of renu'dying th<‘ evil. 
One is, att('r it ha.s eommenced, to tie the house 
to a post iti the ground on the windward side l)y 
a rattan or bamboo cable. The othi-r is a pre- 
\cnti\'(“, but how they ever found it out and did 
not discover the true wav’ is a mystery. This 
plan is to build the hous(‘ in the usual wav, but 
inst(*ad of having all tin* i)rinci[)al supi)orts of 
straight posts, to have two or ihna' of them 
cho.seii as crooked as possible. I had often no 
ticed these crooked |)osts in house's, but impute'd 
it to till' scarcity ol good straight timln'r. till one 
day 1 met some nn'ii carrying home a post .sha|)ed 
something like' a dog’s hind leg, and in<|uire(l of 
my native boy what they were going to do with 
such a piece (jf wood. “'I'o make- a post for a 
hou.se,” .said he. “Hut why dmi’t they ge-t a 
straight one, there are plenty hen'?” .said I. 
“Oh,” replied he, ‘‘they i)refer .some like- that in 
a house, becau.se' then it won’t fall," evidently 
imputing the eftect to some occult property of 
enjoked timber. A little ('onsideration and a 
diagram will, however, show that tin- effect im- 
puted to the crooked po.st may be n'ally |)roduced 
by it. A true s(]uare chang('S its figure readily 
into a rhomboid or obli(|ue figure; but when oiu' 
or two of th(' uprights are bent or sloping, and 
placed so as to opj)ose each other, the effect of a 
strut is produced, though in a rude and clumsy 
manner. 

just before I had left Mamajam the p('(tple 
had sown a considerable ([uantity of mai/e, 
which ajjpears abovi' ground in two or thn'c days, 
.md in favorable si-asons ri()en.s in less than two 
months. Owing to a week's pr('mature rains the 
ground was all flooded when I n-turm'd, and the 
plants just coming into ear, W('re yellow and dead. 
Not a grain would be obtaiiu'd by the whole vil- 
kige, but luckily it is only a luxury, not a n('(a'.s- 
sary of life, 'i'he rain was (he signal for plowing 
to begin, in order to sow ric(' on all (Ik' flat lands 
between us and the town, bhe plow used is a 
rude woodi-n instrument th a very short 
handle, a tolerafjly well-.shap('(l coult('r, and the 
point foruK'd of a pic'Ce of hard palmwood fas- 
tened in with wedges. One or two bufTaloes 
draw it at a very slow pace, riie .sc't'd is sown 


broadcast, and a rude wooden harrow is us('(l to 
smooth the surface. 

Hy the beginning of Dev'cmber the n.'gular wet 
S('ason had set in. Westerly winds and driving 
rains sometimes continued for days together; 
the fields for miles around were under wati'r, and 
the ducks and buffaloes enjoyed themsi jva-s 
amazingly. All along the road to Macassar 
plow'ing was daily going on in the mud and water, 
through which the woodi'n plow easily makes its 
way, the plowman holding the iilow-liandle with 
out' hand, while a long bamboo in the other serves 
to guide till- buffaloes. I'liese animals re(|uire 
an immense deal of driving to get them on at all; 
a (’ontinual shovvi-r of exclamations is kept up 
at them, and ‘‘oh! ah! gee! ugh!” are to be heaid 
in various keys and in an uninterruiited suc('e.s- 
sion all dav' long. At night we wa-re favored with 
a flilTerent kind of conc('rt. The dry ground 
around my house had bei'ome a marsh tenantrd 
by frogs, who kept up a most incredibh- noi.se 
from dusk to dawn, d'hey wa're somewhat musi- 
cal t(»o. having a deep vilrrating note which at 
times closely I'eseinldes the tuning of two or thr(‘e 
bassviols in an orchestra. In Malacca and 
Borneo I had lu'ard no such .sounds as thes(*, 
which indic'ates that the frogs, lik(‘ most of the 
animals ol ( t-li-l>es, are of species peculiar to it. 

My kind friend and landlord, \Ir. Mr.SM.w, 
was a good spc'cinu-n of the Macassar-born 
Dutchman. He was about thirty-five years (d 
ag(', had a large family, and lived in a spacious 
house near the town, situated in tlu' midst of a 
grove of fruit-trei'S, and surrounded by a perb-ct 
labyrinth of offices, stables, and native cottages, 
occupi('(l by his numerous servants, slaves, or 
dejX'ndents. lie usually rose Ix-fore the sun, and 
after a cui) of cotfei' looked after his .servants, 
horses, and dogs till .seven, when a substantial 
breakfast of rice and meat was ready in a cool 
veranda. Butting on a clean white linen suit, 
he then drove to town in his buggy, when- he hail 
an olfic(', with two or three Chiiu-se clerks, who 
looked after his affairs. His business was that 
of a cofb'c and opium nu-rchant. 1 le had a coff(‘(' 
('.stat(' at Bontyne, and a small [irau which traded 
to th(' Ivastern islands, near New (fijinea, for 
mother-of-pearl and tortoise-shi'll. Alxjut one 
he would return honx', havx' coffee and cake or 
fried [ilantain, first changing his dress for a 
color('(l cotton shirt and trowsers and liare feet, 
and thi'ii take a siesta with a book. About four, 
after a cup of tea, he would walk round his 
|)remi.s«'S, and generally stroll down to Mamajam 
to })ay me a visit and look alter his farm. 

This consisted of a colti'e-planlation and an 
orchard of fruit-trees, a dozi'ii horses and a score 
of cattle', with a small villagi' of I imorese slaves 
and Macassar servants. One family looked aft('r 
the cattle and supplie-d tin- house- with milk, 
bringing me also a large' gla.ssful e-va'ry morning, 
one of my gre-atest luxurie's. Others had charge 
of th(' horses, which were brought in e-vi'ry after- 
neion and fed with cut gra.ss. Others had to cut 
grass for (heir master’s horses at Maca.s.sar ~ ■ 
not a very easy task in the drv' se'a.son, when all 
the country leieiks like' baked mud, or in the rainy 
se'asein, when mile-s in e've-ry dire-etion are* floode-d. 
How they managed it was a mystery to me, but 
they know gra.ss must lx* had, and they get it. 
Oiu' lame woman had charge of a flock of ducks. 
Fwie'e a day slu* took them out to feed in the 
marshy places, let tlu'in waddle and gobble for 
an hour or two, and then drove them back and 
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shut them up in a small dark shed to digest their 
meal, whence they gave forth occasionally a 
melancholy quack. Every night a watch was 
set, principally for the sake of the horses, the 
\)eople (joa, only two miles off, being notorious 
thieves, and horses offering the easiest and most 
valual)le spoil. I'his enabled me to sleep in se- 
curity, although many people in Macassar 
thought I was running a great risk, living alone 
• in such a solitary place and with such bad 
neighbors. 

My hous<“ was surroundt'd by a kind of strag- 
gling hedge of roses, jessamines, and other 
flowers, and every morning one of the women 
gathered a basketful of the blossoms for Mr. 
Mksman’s family. I generally took a couple for 
iny own breakfast-table, and the supply never 
failed during my stay, and I suppose nevi^r do<es. 
Almost every Sunday Mr. M. made a shooting 
excursion with his eldest son, a Ia<l of fifteen, and 
I generally accompanied him; for though the 
Dutch are Protestants, they do not observe 
Sunday in the rigid manner practiced in England 
and English colonies. The Governor ol the 
place has his public reception every Sunday 
evening, w hen card-playing is the regular amuse- 
ment. 

On December 13th I went on board a prau 
bound for the Aru Islands, a journey which will 
be described in the latter part of this work. 

On my return, after seven months’ absence, I 
visited another district to the north of Macassar, 
which will form the subject of the next chapter. 


I reached Macassar again on the llth of July (1857|, and 
established myself in my old quarters at MamSjam, to sort, 
arrange, clean, and pack up my Aru collections. This oc- 
cupied me a month; and having shipped them off for Sing- 
apore, had my guns repaired, and received a new one from 
England, together with a stock of pins, arsenic, and other 
collecting requisites, I began to feel eager for work again, 
and had to consider where I should spend my time till the 
end of the year. I had left Macassar, seven months before, 
a flooded marsh, being plowed up for the rice-sowing. The 
rains had continued for five months, yet now all the rice 
was cut. and dry and dusty stubbles covered the country 
just as when I had first arrived there. 

After much inquiry I determined to visit the district of 
MSros, about thirty miles north of Macassar, where Mr. 
Jacou Mesman, a brother of my friend, resided, who had 
kindly offered to find me house-room and give me assistance 
should I feel inclined to visit him. I accordingly obtained a 
pass from the Resident, and having hired a boat, set off one 
evening for M^ros. My boy Ali w-as so ill with fever that 
I was obliged to leave him in the hospital, under the care 
of my friend the German doctor, and I had to make shift 
with two new servants utterly ignorant of every thing. We 
coasted along during the night, and at daybreak entered 
the Mfiros River, and by three in the afternoon reached the 
village. I immediately visited the Assistant Resident, and 
applied for ten men to carry my baggage, and a horse for 
my.self. These were promised to be ready that night, so 
that I could start as soon as 1 liked in the morning. After 
having taken a cup of tea I took my leave, and slept in the 
boat. Some of the men came at night as promised, but 
others did not arrive till the next morning. It took some 
time to divide my baggage fairly among them, as they all 
wanted to shirk the heavy boxes, and would seize hold of 
some light article and march off with it, till made to come 
back and wait till the whole had been fairly apportioned. 
At length about eight o’clock all was arranged, and we 
started for our walk to Mr. M.'s farm. 

The country was at first a uniform plain of burnt-up rice- 
grounds, but at a few miles’ distance precipitous hills ap- 
peared, backed by the lofty central range of the peninsula. 
Toward these our path lay, and after having gone six or 
eight miles the hills began to advance into the plain right 
and left of us, and the ground became pierced here and 
there with blocks and pillars of limestone rock, while a few 


abrupt conical hills and peaks rose like islands. Passing 
over an elevated tract forming the shoulder of one of the 
hills, a picturesque scene lay before us. We looked down 
into a little valley almost entirely surrounded by mountains, 
rising abruptly in huge precipices, and forming a succession 
of knolls and peaks and domes of the most varied and 
fantastic shapes. In the very centre of the valley was a 
large bamboo house, while scattered around were a dozen 
Cottages of the same material. 

I was kindly received by Mr. Jacob Mesman in an airy 
saloon detached from the house, and entirely built of bam- 
boo and thatched with grass. After breakfast he took me 
to his foreman's house, about a hundred yards off, half of 
which was given up to me till I should decide where to have 
a cottage built for my own use. I soon found that this spot 
was too much exposed to the wind and dust, which rendered 
it very difficult to work with pajjers or insects. It was also 
dreadfully hot in the afternoon, and after a few days I got 
a sharp attack of fever, wliich determined me to move. I 
accordingly fi.vcd on a place about a mile off. at tlie foot of 
a forest-covered hill, where in a few days Mr. M. built for 
me a nice little house, consisting of a good-sized inclosed 
veranda or ot)en room, and a small inner sleeping-room, 
with a little cook-house outside. As soon as it was finished 
I moved into it. and found the change most agreeable. 

The forest which surrounded me was open, and free from 
underwood, consisting of large trees, widely scattered with 
a great quantity of palm-trees {Aren(;a sai char if era), from 
which palm wine and sugar are made. There were also 
great numbers of a wild jack-fruit tree (Artorarpus), which 
bore abundance of large reticulated fruit, serving as an ex- 
cellent vegetable. The ground was as thickly covered with 
dry leaves as it is in an English wood in November; the 
little rocky streams were all dry, and .scarcely a drop of 
water or even a damp place was anywhere to be seen. 
About fifty yards below my house, at the foot of the hill, 
was a deep hole in a watercourse, where good water was to 
be had. and where 1 went daily to bathe, by having buckets 
of water taken out and pouring it over my laxly. 

My host Mr. M. enjoyed a thoroughly country life, de- 
pending almost entirely oti his gun and dogs to supply his 
table. Wild pigs of large size were very plentiful, and he 
generally got one or two a week, besides deer occasionally, 
and abundance of jungle-fowl, hornbills, and great fruit- 
pigeons. His buffaloes supiilied plenty i)f milk, from which 
he made his own butter; he grew his own rice and coffee, 
and had ducks, fowls, and their eggs in profusion. His 
palm-trees supplied him all the year round witli “sagucir,” 
which lakes the i)lace of beer, and the sugar made from 
them is an excellent sweetmeat. .All the fine tropical veg- 
etables and fruits were abundant in their .season, and his 
cigars were made from U»bacco of his own raising. He 
kindly sent me a band>oo of buffalo-milk every morning; 
it was as thick as cream, and retiiiired diluting with water 
to keep it fluid during the day. It mixes very well with tea 
and coffee, although it has a .slight peculiar flavor, which 
after a time is not disjigreeable. I also got as much sweet 
"sagueir" as I liked to drink, and Mr. M. always sent me 
a piece of each pig he killed, which with fowls, eggs, and the 
birds we shot ounselves, and buffalo beef about once a fort- 
night, kept my larder sufficiently well supplied. 

Every bit of Hat land was cleared and used as rice-fields, 
and on the lower slopes of many of the hills tobacco and 
vegetables were grown. Most of t he 8lf)pes are covered with 
huge blocks of rock, very fatiguing to .scramble over, while 
a number of the hills ar^ so precipitous as to be quite in- 
acces-sible. These circumstances, combined with the ex- 
cessive drought, were very unfavorable for my pursuits. 
Birds were scarce, and I got but few new to me. Insects 
were tolerably plentiful, but unecjual. Beetles, usually so 
numerous and intere.sting were exceedingly scarce, some of 
the families being finite absent, and others only repre- 
sented by very minute species. The flies and bees, on the 
other hand, were abundant, and of these I daily obtained 
new and interesting species. The rare and beautiful butter- 
flies of Celebes were the chief object of my .search, and I 
found many species altogether new to me, but they were 
generally so active and shy as to render their capture a 
matter of great difficulty. Almost the only good place for 
them was in the dry beds of the streams in the forest, where, 
at damp places, muddy pools, or even on the dry rocks, all 
sorts of insects could be found. In these rocky forests dwell 
some of the finest butterflies in the world. Three species 
of Ornithoptera, measuring seven or eight inches across the 
wings, and beautifully marked with spots or masses of 




satiny yellow on a black urourui. wheel through the thickets 
with a strong sailing (light. About the (lamp places are 
swanns of the beautiful blue-banded ]\iptlios, 7niletus and 
lelephis, the superb golden-green P. matedem. and the rare 
little swallowtail Papilio rhesus, of all of which, though very 
active, T succeeded in capturing fine series of specimens. 

I have rarely enjoyed myself more than during my resi- 
dence here. As I sat taking my cotTee at six in the morning, 
rare birds w’ould oiteu be seen on some tree close by when 
] would hastily sally out in my slippers, and perhaps’secure 
a prize I had been seeking after for weeks. The great horn- 
bills of ('clebes (Bueeros ensstdix) would often come with 
loud-flapping wings and perch upon a lofty tree just in 
front of me; and the black baboon-monkeys (Cynopithexns 
niKresiCHs) oiten stared down in astonishment at such an 
intriisioti into their domains; wdiilc at night herds of wild 
pigs roamed about the house, devouring refuse, and obliging 
us to put away every thing eatable or breakable frotn our 
little cooking house. .\ few minutes’ search on the fallen 
trees around my house at sunrise and sunset would often 
produce tile more beetles than I would meet with in a day’s 
collecting, and odd moments could be made valuable, which 
when living iti villages or at a distance from the forest are 
inevitably wasted. Where the sugar-palms were dripping 
with .sai) Hies congregated in iiuinense numbers, and it was 
liy spending half an hour at these when 1 had (he time to 
spare that I obtained the Idlest ami most remarkable col- 
lection ol this group of insects that I have ever made. 

1 hen what delightful hours 1 passed wandering up and 
( own tli(* dt y river-courses, lull of water-holes and nicks and 
UI en trees, and overshadowed by magtiihcent vegetation! 

1 soon got to know every hole and rock and stump, and came 
up to each with cautious step and bated breath to see what 
treasures it would ruoducc. At one place 1 would find a 
little ciowd of till' rare buttertly {Tdchyris zaritida), which 
would rise up at my approach, and display their vivid 
orange and ciimabar-red wings, while among (hem w'oiild 
lluttei a t('w of the hue blue banded Papilios. Where leafy 
btaiidies hung over tlie gully, 1 might expect to find a grand 
Orntlhoplera at rest, and an easy prey. .At certain rotten 
trunks 1 was sure to get the curious little tiger-beetle 
(J Iterates Jlavilahns). In the denser thickets I would cap- 
ture the small metallic blue butterflies {AvtHy podia) sitting 
on the leaves, as well as soim* rare and beautiful leaf beetles 
ot the families Hispuhe and Chrysomelida. 


I lound that the rotten jack-lruits were very attractive 
(o many beetles, and used to split them partly oi)en and 
lay them about in the fore.st near my house to rot. A morn- 
ing s seaich at these often (iroduced me a sctue of species — 
.'^taphylinida-, Sitidulida, (hilluiphani, and minute Cani- 
hulce being the most abundant. Now and (hen the "sagueir” 
makers btought me a I, tie rosechaf.-t (Sternoplns sehaumti) 
which they lound licking up the sweet sat). Almost the 
only new birds I met with for some time were a handsome 
tiround-t brush (Piiia nlebensis), and a beautiful violet- 
crow'iied dove {Ptiionopus eelehensis). both very similar to 
birds I had recently obtained at Aru. but of distinct s|)edes 
About the latter part of .September a heavy shower of 
lain fell, admonishing us that we might soon (>xi)ect wet 
weather, much to the advantage of the baked-up country. 

1 Iherelore determined to pay a visit to (he falls of the 
.Vlaros Kiver, situated at the ixiint wdiere it issues from the 


mountains — a spot often visited bv (raveller.s, and cihi- 
sidered very beautiful. Mr. M. lent me a hor.se, and I .)b- 
tained a guide from a neighboring village; and taking one of 
my nien with me, we started at six in the morning, and after 
a ride of two hours over the (hit rice fields skirting the 
mountains which rose in grand preciiiices on our left, we 
leached the river about half-way between Miiros and the 
alls, ami thence had a good bridle-road to our destination, 
which we reached in another hour. The hills had closed in 
round Its as we advanced; and when we reached a ruinous 
Sled which had been erected for the accommcidation of 
visitors, we found ourselves in a flat-bottomed valley about 
a (juarter of a mile wide, bounded by precipitous and often 
overhanging limestone rocks. .So far the ground had been 
cultivated, but it now became covered with bushes and large 
scattered trees. 


As soon as my scanty baggage had arrived and was duly 
deposited in the shed. I started off alone for the fall, which 
was about a iiuarter of a mile further on. The river is here 
about twenty yards wide, and issues from a chasiU between 
two vertical walls of limestone over a rounded mass of 
Jasallic rock about forty feet high, forming two curves 
f^eparated by a sliglit ledge. The water spreads beautifully 


over this surface in a thin sheet of foam, which curls and 
eddies in a succession of concentric cones till it falls into 
a fine deep pool below. Close to the very edge of the fa'l a 
narrow and very rugged path leads to the river above, and 
thence continues close under the precipice along the w-ater’s 
edge, or sometimes in the water, for a few hundred yards, 
after which the rocks recede a little, and leave a wooded 
bank on one side, along which the path is continued, till in 
about half a mile a second and smaller fall is reached 
Here the river seems to issue from a cavern, the rocks hav- 
ing fallen from above so as to block up tlie cliannel and bar 
further progress. Tf.c fall itself can (U.ly be n;u died by a 
path which ascends beliind a huge slice of rock wdiich has 
partly fallen away fmm the mountain, leaving a spare two 
or three feet wide, hut disclosing a dark chasm descending 
into the bowels of the mountain, and which, having visited 
several such, 1 liad no great curiosity to explore. 

( Tossing the stream a little below' tlie iipiier fall, the path 
ascends a steep slope for about five hundred feet, and pass- 
ing throiigb a gap enters a narrow valley, shut in by walls of 
rock ab.soluicly perpendicular and of great height. Half a 
mile further this valley turns abruiitly to the right, and 
Irecomos a mere rift in the mountain. This extends another 
half mile, the walls gradually apfiroaehing till they are only 
two feet aijan, and the bottom rising steeply to a iiass which 
leads probably into another valley but which 1 had no time 
to exftlore. Keturning to whete this rift liad begun, the 
main path turns uf) to the left in a sort of gulley, and 
reaches a summit over which a line natural arch of rock 
passes at a height of about fifty feet. I hence was a steep 
descent tlirougli thick jungle with glimirses of [irecipicos 
and distant rocky mountains, probalily leading into the 
main river valley again. This was a most tempting region 
to explore, but there were several reasons why J could go no 
lurtlier. I had no guide, and no permission to enter the 
Httgis territories, and us the rains might at any time set in, 

I niight lie prevented from returning by tlie llooding of tlie 
river. 1 tlierelore devoted myself during the short time of 
my visit to obtaining wliai knowledge I could of tlie natural 
productions of the place. 

1 be narrow chasms firodttced several fine insects (|uite 
new to me, and one new bird, the curious Phlagenas iristiR- 
malti, a large grouiid-iiigeon witli yellow breast and crown 
and luirph' neck. This rugged path is the highway from 
Maros to the Hiigis country lieyond the nioiiniains. Dur- 
ing the rainy sea.son it is (luitc imiiassuble, the river tilling 
its bed and rushing between perpendicul.ir cliffs many hun- 
dred feet high. Kven at tlie time of my vi.sit it was most 
precipitous and fatiguing, yet women and ehildreii came 
over it daily, and men carrying heavy loads of palm-sugar 
ol very little value. It was along the path between tlie 
lower and tli<- iiiiper falls, and aliout tlie m.irgin of the 
upi>er jiool, that 1 found most insi'ets. The large semi- 
transparent buttertly [Idea toudaua) Hew lazily along by 
dozens, and it was heie that 1 at length obtained an insect 
W'hich I bad hoped but hardly exiiected to meet with - the 
magnificent Papilio audrodes, one of the largest and rarest 
known swallow-tailed butlertlies. During my lour days' 
stay at the falls I was .so tortuuatc as to obtain six girod 
specimens. .As this beautiful creature Hies, the long white 
tails flicker like streamers, and wlien settled on the lieaeh 
it carries them raised uiiward, as if to fueseivc them from 
injury. It is scarce even here, as 1 did not see iiiuie than a 
dozen specimens in all. and had to follow many of tliein mr 
and down the rivet's bank repeatedly Icfore I succeeded 
in their capture. W hen tlic sun shone hottest about noon, 
the moist beach of the pool below the ufiper fall presented a 
beautiful sight, being dotterl with gioui>s of gay butterflies 
orange, yellow, white, blue, and green -- whiclr on being 
disturbed rose into the air by hundreds, forming clouds of 
variegated colors. 

Sueh gorges, chasms, and precijiices as here abound, I 
have nowhere seen in the Archipelago. .A slofring surface is 
scarcely anywhere to be found, huge walls and ruggerl 
masses of rock terminating all the mountains and inclosing 
the valleys. In many parts there are vertical or even over- 
hanging preciiiices five or six hundred feel high, yet com- 
pletely clotlieil witli a tapestry of vegetation. Kerns, 
Pandanacea, shrubs, creepers, and even forest-trees are 
mingled in an evergreen iietw'ork, through the interstices 
of which appears the wliile limestone rock, or the dark holes 
and chasms with which it abounds. These precipices are 
enabled to .sustain sucli an amount of vegetation by their 
peculiar structure. Their surfaces are very irregular, broken 
into holes and fissures, with ledges overhanging the mouths 
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of gloomy caverns; but from each projwuing part have de- 
scended stalactites, often forming a wild (iothic tracery 
over the caves and receding hollows, and affording an ad- 
mirable support to the roots of the shrubs, trees, and 
creepers, which luxuriate in the warm i)ure atmosphere and 
the gentle moisture which constantly exudes from the rocks. 
In ijlaces where the precipice offers .smooth surfaces of solid 
rock, it remains quite bare, or only stained with lichens and 
dotted with clumps of ferns that grow on the small ledges 
and in the minutest crevices. 

The reader who is familiar with tropical nature only 
through the medium of books and botanical gardens, will 
picture to himself in such a sj)Ot many other natural beau- 
ties. He will think that I have unaccountably forgotten 
to mention the brilliant flowers, which, in gorgeous masses 
of crimson gold of azure, must spangle these verdant 
precipices, hang over the cascade, and adorn the margin of 
the mountain stream. Rut what is the reality? In vain did 
1 gaze over these vast walls of verdure, among the pendent 
creepers and bushy shrubs, all around the cascade, on the 
river's bank, or in the deep caverns and gloomy fissures - - 
not one single spot of bright color could be seen, not one 
single tree or bush or creeper bore a flower sufficiently con- 
spicuous to form an object in the land.scape. In every di- 
rection the eye rested on green foliage and mottled rock. 
There was infinite variety in the color and aspect of the 
foliage, there was grandeur in the rocky masses and in the 
exuberant luxuriance of the vegetation, but there was 
no brilliancy of color, none of those bright flowers and 
gorgeous massies of blossom, so generally considered to be 
everywhere present in the tropics. I have here given an 
accurate sketch of a luxuriant tropical scene as noted down 
on the spot, and its general characteristics as regards color 
have been so often repeated, both in South America and 
over many thousand miles in the Kastern tropics, that I am 
driven to conclude that it represents the general asiiect of 
nature in the equatorial (that is. the most tropical) parts 
of the tropical regions. How is it. then, that the descrip- 
tions of travellers generally give a very different idea? and 
where, it may be asked, are the glorious flowers that we 
know do exist in the tropics? These questions can be easily 
answered. The fine tropical flowering-plants cultivated 
in our hot-housi's have been culled from the most varied 
regions, and therefore give a most erroneous idea of their 
abundance in any one region. Many of them are very rare, 
others extremely local, while a considerable number in- 
habit the more arid regions of .Africa and India, in which 
tropical vegetation does not exhibit itself in its usual luxuri- 
ance. Fine and varied foliage, rather than gay flowers, is 
more characteristic of those parts where tropical vegetation 
attains its highest development, and in such districts each 
kind of flower seldom lasts in perfection more than a few 
weeks, or sometimes a few days. In every locality a 
lengthened residence will show an abundance of magnificent 
and gayly-blossomed plants, but they have to be sought 
for, and arc rarely at any one time or jflace so abundant as 
to form a perceptible feature in the landscape. Rut it has 
been the custom of travellers to describe and group to- 
gether all the fine plants they have met with during a long 
journey, and thus produce the effect of a gay and flower- 
painted landscape. They have rarely studied and described 
individual scenes where vegetation was most luxuriant and 
beautiful, and fairly stated what effect was jiroduced in 
them by flowers. I have done so fre<iuently, and the result 
of these examinations has convinced me that the bright 
colors of flowers have a much greater influence on the gen- 
eral aspect of nature in temperate than in tropical climates. 
During twelve years 8i)ent amid the grandest tropical 
vegetation I have seen nothing comparable to the effect 
produced on our landscapes by gorse. broom, heather, wild 
hyacinths, hawthorn, purple orchises, and buttercups. 

The geological structure of this part of ('elebes is interest- 
ing. The limestone mountains, tliough of great extent, 
seem to be entirely superficial, resting on a basis of basalt 
which in some places forms low rounded hills between the 
more precipitous mountains. In the rocky lieds of the 
streams basalt is almost always found, and it is a step in 
this rock which forms the cascade already described. From 
it the limestone precii)ices rise abruptly; and in ascending 
the little stairway along the side of the fall, you step two 
or three times from the one rock on to the other, the lime- 
stone dry and rough, being worn by the water and rains 
into sharp ridges and honey-combed holes, the basalt moist, 
even, and worn smooth and slippery by the passage of bare- 
f<K>ted pedestrians. The solubility of the limestone by 


rain-water is well seen in the little blocks and peaks which 
rise thickly through the soil of the alluvial plains as you ap- 
proach the mountains. They are all skittle-shaped, larger 
in the middle than at the base, the greatest diameter occur- 
ring at the height to which the country is flooded in the wet 
season, and thence decreasing regularly to the ground. 
Many of them overhang considerably, and some of the 
slenderer pillars appear to stand ui)on a point. When the 
rock is less solid it becomes curiously honey combed by tlu* 
rains of successive winters, and I noticed some masses re- 
duced to a comi)lete network of stone, through which light 
could be seen in every direction. From these mountains 
to the sea extends a perfectly flat alluvial plain, with no 
indication that water would accumulate at a great depth 
beneath it. yet the authorities at Macassar have spent much 
money in boring a well a thousand feet deep in hope of get- 
ting a supply of water like that obtained by the Artesian 
wells in the London and Paris basins. It is not to be won- 
dered at that the attempt was unsucce.ssful. 

Returning to my forest hut, 1 continued my daily search 
after birds and insects. The weather, however, became 
dreadfully hot and dry, every drop of water disai)pearing 
from the i)ools and rock-holes, and with it the insects which 
frequented them. Only one group remained unaffected by 
the intense drought; the Diplera, or two-winged flies, con- 
tinued as plentiful as ever, and on these I was almost com- 
pelled to concentrate my attention for a week or two. by 
which means I increased my collection of that order to about 
two hundred species. I also continued to obtain a few new 
birds, among which were two or three kinds of small hawks 
and falcons, a beautiful brush-tongued parocjuet (7 richo- 
glossus ornalus), and a rare black and white crow (Corvus 
advena). 

At length about the middle of October, after stweral 
gloomy days, down came a deluge of rain, which continued 
to fall almost every afternoon, showing that the early part 
of the wet season had commenced. I hoped now to gel a 
good harvest of insects, and in some respects 1 was not dis- 
appointed. Beetles became much more numerous, and 
under a thick bed of leaves that had accumulated on some 
rock by the side of a forest stream I found abundance of 
Carahtiia, a family generally scarce in the tropics. The 
butterflies, however, disappeared. Two of my servants were 
attacked with fever, dysentery, and swelled feet just at the 
time that the third had left me. and for some days they both 
lay groaning in the hou.se. When they got a little better I 
was attacked myself; and as my stores were nearly finished 
and every thing was getting very damp, I was obliged to 
prepare for my return to Macassar, especially as the strong 
westerly winds would render the tiassage in a small opeui 
boat disagreeable if not dangerous. 

Since the rains began, numbers of huge Millipedes as 
thick as one's finger and eight or ten inches long crawled 
about everywhere, in the paths, on trees, about the house, 
and one morning when I got up I even found one in my bed! 
They were generally of a <iull lead color or of a deep brick- 
red, and were very nasty looking things to be coming every- 
where in one's way, although quite harmless. Snakes too 
began to show themselves. I killed two of a very abundant 
species, hig-headed and of a bright green color, which lie 
coile-d ui) on leaves and shrubs, and can scarcely be seen till 
one is close upon them. Brown snakes got into my net while 
beating among dead leaves for insects, and made me rather 
cautious about inserting my hand till I knew what kind of 
game I had raptured. The fields and meadows, which had 
been parched and sterile, now became suddenly covered 
with fine long grass; the river-bed, where I had so manj 
times walked over burning rocks, was now a deep and rapid 
stream; and numl)ers of herbaceous plants and shrubs were 
everywhere springing up and bursting into flower. I found 
plenty of new insects, and if I had liad a good, roomy, 
water-and-wind-proof house, I should perhaps have staid 
during the wet season, as I feel sure many things can then 
be obtained which are to be found at no other time. Witli 
my summer hut, however, this was inipi)S8ible. During the 
heavy rains a fine <lrizzly mist i)pnetrated into every part of 
it, and I Imgan to have the greatest difficulty in keeping 
my specimens dry. 

Early in November I returned to Macassar, and liaving 
]>acked up my collections, started in the Dutch mail- 
steamer for Amboyna and Ternate. l./eaving this part of 
my journey for the present. 1 will in the next chapter con- 
clude my account of Celebes by describing the extreme 
northern part of the island, which I visited two years 
later. 
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It was after rny residence at Tinior-coupaiiK that I visited 
the north-eastern extremity of Celebes, touching on my way 
at Banda, Amboyna, and Ternate. I reached Menado on 
the lOth of June, 1859 , and was very kindly received by 
Mr. TowiiR, an Englishman, but a very old re.sident in 
Menado, where he carries on a general business. He in- 
troduced me to Mr. L. Duivenbodkn (whose father had 
been my friend at Ternate), who had much taste for natural 
history, and to Mr. Keys, a native of Menado, but who was 
educated at Calcutta, and to whom Dutch, English and 
Malay were equally mother-tongues. All these gentlemen 
showed me the greatest kindness, accompanied me in my 
earliest walks about the country, and assisted me by every 
means in their power. I spent a week in the town very 
pleasantly, making explorations and inciuiries after a good 
collecting-station, which I had much difliculty in finding, 
owing to the wide cultivation of coffee and cacao, which has 
led to tlie clearing away of the forest for many miles round 
ilie town, and over extensive districts far into the interior. 

The little town of Menado is one of the prettiest in the 
Kast. It has the appearance of a large garden, containing 
rows of rustic, villas, with broad paths between, forming 
streets generally at right angles with each other. Good 
mads branch off in several directions toward the interior, 
witli a succession of pretty cottages, treat gardens, and 
thriving plantations, intersiaersed with wildernesses of fruit- 
trees. To the west and south the country is mountainous, 
with groups of fine volcanic [teaks 6000 or 7000 feet high, 
forming grand and [ticturestiue back-grounds to the land- 
scaite, 

The inhabitants of Minahasa (as this [tart of Celebes is 
called) differ much from those of all the rest of the island, 
and in fact from any other peojtle in the Archiitelago. They 
are of a light-brown or yellow tint, often approaching the 
fairness of a European; of a ratlier short stature, stout and 
well-made; of an oiten and plea.sirtg countenance, more or 
less disfigured as age increases by projecting cheek-bones; 
and with the usual long, straiglu, jet-black hair of the 
Malayan races. In some of tire inland villages, where they 
may be supposed to be of the [Uirest race, both men and 
women are remarkably handsome; while nearer the C(.tast. 
where tlie [mrity of their blood has been destroyed by the 
intermixture of other races, they approach to the ordinary 
types of the wild inhalutants of the surrounding countries. 

Ill mental and moral characteristics they are also highly 
lieculiar. They arc remarkably quiet and gentle in dis- 
position, subiiiis.sive to the authority of those they eonsider 
their superiors, and easily induced to learn and adopt the 
liabits of civili/.ed [leojile. They are clever mechanics, and 
seem callable of acquiring a considerable amount of intel- 
lectual education. 

Up to a very recent [leriod these people were thorough 
savages, and there are persons now living in Menado who re- 
member a state of things identical with that described by 
the writers of the sixteentli and seventeeiitli centuries. 
The inhabitants of the several villages were distinct tribes, 
each under its own chief, siieaking languages unintelligible 
to each other, and almost always at war. They built their 
hoiKses elevated iiiion lofty [losts to defend tliemselves from 
the attacks of their enemies. They were head-hunters, like 
the Dyaks of Borneo, and were said to be sometimes can- 
nibals. When a ctiicf died, his lonib was adorned with 
two fresh human heads; and if those of enemies could not 
be obtained, slaves were killed for the occa.sion. Human 
skulls were the great ornaments of the chiefs’ houses. Strips 
of bark were their only dress. The country was a pathless 
wilderness, with small cultivated patches of rice and veg- 
etables, or clumps of fruit-trees, diversifying the otherwise 
unbroken forest. Their religion was that naturally en- 
gendered in the undevelo[)ed human mind by the con- 
templation of grand natural phenomena and the luxuriance 
of tropical nature. The burning mountain, the torrent and 
lake, were tlie abode of their deities, and certain trees and 
birds were sujiposed to have especial influence over men’s 
actions and de.stiny. They held wild and exciting festivals 
to pro[)itiate these deities or demons, and believed that men 
could be changed by them into animals, either during life 
or after death. 

Here we have a picture of true .savage life, of small isolated 
communities, at war with all around them, subject to the 
wants and miseries of such a condition, drawing a precarious 
existence from the luxuriant .soil, and living on from genera- 
tion to generation, with no desire for physical amelioration, 
and no [irosjiect of moral advancement. 


Such was their condition down to the year 1822 , when the 
coffee-plant was first introduced, and experiments were 
made a,s to its cultivation. It was found to succeed ad- 
mirably at from fifteen hundred up to four thousand feet 
above the sea. The chiefs of villages were induced to under- 
take its cultivation. Seed and native instructors were sent 
from Java; food was supiilied to the laborers engaged in 
clearing and planting; a fixed price was established at which 
all coffee brought to the Government collectors was to be 
paid for, and the village chiefs, who now received the titles 
of “majors,” were to receive five per cent, of the produce. 
After a time roads were made from the port of Menado up 
to the plateau, and smaller paths were cleared from village 
to village; missionaries settled in the more populous dis- 
tricts and opened schools, and Chinese traders penetrated 
to the interior and supplied clothing and other luxuries in 
exchange for the money which the sale of the coffee had 
produced. At the same time the country was divided into 
districts, and the system of “ controlleur.s,'' which had 
worked so well in Java, was introduced. The controlletit 
was a hiuropean, or a native of Euroitean blood, who was 
the general superintendent of the cultivation of the district, 
the adviser of the chiefs, the protector of tlie pcoiile, and 
the means of communication between both and the Euro- 
pean (Government. His duties obliged him to visit every 
village in succession once a month, and to send in a report 
on their condition to the Resident. .As disputes between 
adjacent villages were now settled by apiieal to a superior 
authority, the old and inconvenient semi-fortified houses 
were disused, and under the direction of the controlleurs 
most of the houses were rebuilt on a neat and uniform plan. 
It was this interesting district wliich I was now about to 
visit. 

Having decided on my route, I started at 8 A..M. on the 
22 d of June. Mr. Tower drove me the first three miles in 
his chaise, and Mr. Nkys accompanied me on hotseback 
three miles further to the village of I/Otta. Here we met the 
controlleur of the district of Tondfino, who was returning 
liome from one of his monthly tours, and who had agreed 
to act as my guide and comiianion on tlie journey. From 
Lotta we had an almost continual ascent for six miles, 
which brought us on to the plateau of Tondano at an eleva- 
tion of about 2400 feet. We passed through three villages 
whose neatness and beauty ([uite astonished me. Tlie 
main road, along which all tlie coffee is brought down from 
the interior in carts drawn by buffaloes, is always turned 
aside at the entrance of a village, so as to pass beliind it, 
and thus allow tlie village street itself to be keiU neat and 
clean. Tliis is bordered by neat hedges often formed en- 
tirely of rose-trees, wliich are perpetually in blossom. 
There is a broad central [lath and a border of fine turf, whicli 
is kept w'ell swciit and neatly cut. The houses arc all of 
wood, raised about six feet on substantial posts neatly 
[minted blue, while the walls are wliilewa.slied. They all 
have a veranda inclosed with a neat balustrade, and are 
generally surrounded by orange-trees and flowering shrubs. 
The surrounding scenery is verdant and picturesque. 
Coffee plantations of extreme luxuriance, noble palms and 
tree-ferns, wooded hills and vtileanic peaks, everywhere 
meet the eye. I had heard much of the beauty of this 
country, but the reality far surpassed my ex])ectations. 

About one o’clock we reached Tomohon, the chief [ilace 
of a district, having a native chief, now called the major, at 
whose house w'e were to dine. Here was a Iresh .surprise lor 
me. The house was large, airy, and very substantially 
built of hard native timber. s(iuatcd ;ind put together in a 
most w'orkmanlike manner. It was furnished in European 
style, with handsome chandelier latrii>3, and the chairs and 
tables all well made by native workmen. As soon as we 
entered. Madeira and bitters w'ere offered us. Then two 
handsome boy.s, neatly dres.sed in white and with smoothly- 
brushed jet-black hair, handed us each a basin of water and 
a clean napkin on a salver. The dinner was excellent. 
Fowls cooked in varinus ways, wild pig roasted, stewed, 
and fried, a fricassee of bats, potatoes, rice, and other veg- 
etables, all served on good china, with finger-glasses and 
fine naiikins, and abundance of good claret and beer, seemed 
to me rather curious at the table of a native chief on the 
mountains of Olebes. Our host was dressed in a suit of 
black, with itatent-lcather shoes, and really looked comfort- 
able and iilmost gentlemanly in them. He sat at the head 
of the table, and did tlie honors well, though he did not talk 
much. Our conversation was entirely in Malay, as that is 
the official language here, and in fact the mother-tongue 
and only language of the controlleur, who is a native-born 
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half-breed. The inajiir's fatlier, who was chief before him, 
wore, 1 was informed, a strip of bark as his sole costume, 
and lived in a rude hut raised on lofty p<des, and abun- 
dantly decorated with human heads. Of course we were 
expected and our dinner was prepared in the best style, but 
I was as.sured that llie chiefs all take a pride in adopting 
European customs, and in being able to receive their 
visitors in a handsome manner. 

After dinner and coffee the controlleur went on to Ton- 
dano, and I strolled about the village waiting for my bag- 
gage, which was coming in a bullock-cart, and did not ar- 
rive till after midnight. Sui)per was very similar to dinner, 
and on retiring I found an elegant little room with a com- 
fortable bed, gauze curtains with blue and red hangings, and 
every convenience. Next morning at sunrise the ther- 
mometer in the veranda stood at 69*^, which 1 was told is 
about the usual lowest temperature at this place. 2500 feet 
above the sea. 1 hail a good breakfast of coffee, eggs, and 
fresh bread and butter, which I took in the si)acious x eranda, 
amid the odor of roses, jessamine, and other sweet-scented 
flowers, which filled the garden in front; and about eight 
o'clock left Tomohdn, with a dozen men carrying my 
baggage. 

Our road lay over a mountain ridge about 1000 feet above 
the sea, and then descended about 500 feet to the little vil- 
lage of Rurukan, the highest in the district of Minahasa, 
and probably in all Celebes. Here I had determined to 
stay for some lime to see whether this elevation would pro- 
duce any change in the zoology. The village had only been 
formed about ten years, and was ((uitc as neat as those I 
had passed through, and much more picturesque. It is 
placed on a small level spot, from which there is an abrupt 
wooded descent down to the beautiful lake of Tondano, 
with volcanic mountains beyond. On r>ne side is a ravine, 
and beyond it a hne mountainous and wooded country. 

Near the village are the coffee plantations. The trees 
are planted in rows, and are kept lopped to about seven 
feet high. This causes the lateral branches to grow very 
strong, so that some of the trees Ix-come perfect hemi- 
si)heres, loaded with fruit from top to bottom, and pro- 
ducing from ten to twenty pounds each of cleaned coffee 
annually. These plantations were all formed by the Gov- 
ernment, and are cultivated by the villagers under the 
direction of their chief. Certain days are appointed for 
weeding or gathering, and the whole working population 
are summoned by sound of gong. An account is kept of the 
number of liours’ work done by each family, and at the 
year’s end the produce of the sale is divided among them 
proportionately. The coffee is taken to (Government stores 
established at central places over the whole country, and 
is paid for at a low fixed price. Out of this a certain per- 
centage goes to the chiefs and majors, and the remainder 
is divided imong the inhabitants. 'I’hi.s system works very 
well, and 1 believe is at present far better for the people 
than free trade would be. There are also large rice lields, 
and in this litth* village ()f seventy houses 1 was informed 
that a hundred pounds' worth of tire w'as sold annually. 

I had a small house at the very end of the village, almost 
hanging over the precipitous slope down to the stream, and 
with a splendid view from the veranda. The thermometer 
in the morning often stood at 62°. and never rose so high as 
80°; so that with the thin clothing used in the troitical 
plains we were always cool, and someiimcs positively cold, 
wliile llie spout of water where I went daily for my hath had 
quite an icy feel. AUhftugh I enjoyed myself very much 
among these fine mountains and forests. 1 was somewhat 
disappointed as to my collections. There was hardly any 
perceptible difference between the animal life in this tem- 
perate region and in the ton id plains below, and what <lif- 
ference tlid exist was in most respects disadvantageous to 
me. I’liere seemed to he nothing absolutely peculiar to 
this elevali(m. Birds and quadrupeds were less plentiful, 
hut of the same species. In insects there seemed to be 
more difference. The curious beetles of the family i'lerida, 
which are found chiefly on bark and rotten wood, were 
finer than 1 have seen them elsewhere. The beautiful 
Lon^icurns were scarcer than usual, and the few butterflies 
were all of tropical species. (Jne of these, 1‘apilio blumti, 
of which I f)htained a few specimens only, is among the 
most magnificent I have ever seen. It is a green and gold 
swallowtail, with azure-blue spoon-shaped tails, and was 
often seen flying about the village when the sun shone, but 
in a very shattered condition. The great amount of wet 
and cloudy weather was a great drawback all the time I was 
at Rurukan. 


Even in the vegetation there is very little to indicate 
elevation. The trees are more covered with lichens and 
mosses, and the ferns and tree-ferns are finer and more 
luxuriant than I had been accustomed to see them on the 
low grounds, both probably altrihiitahle to the almost 
perpetual moisture that here prevails. Abundance of a 
tasteless raspberry, with blue and yellow CompostUc, have 
somewhat of a lemi)erate aspect, and minute ferns and 
Orchideie, with dwarf on the rocks, make some 

approach to a 8ul)-al])ine vegetation. The forest, however, 
is most luxuriant. Noble palms, Ftuulani, and tree-ferns 
are abundant in it. while the forest-trt-es are completely 
festooned with (hthidfic, HromelidelicE, Araci-ct, Lycopodi- 
ums, and mosses. The ordinary stemle.ss ferns abound; 
some with gigantic fronds ten or twelve feet long, others 
barely an inch high; some with entire and massive leaves, 
others elegantly waving their hnely-cul foliage, and adding 
endless variety and interest to the forest paths. The cocoa- 
nut palm still [)ro(luces fruit almndaritly, but is said to be 
deficient in oil. Oranges tlirivc better tlian below, inoduc- 
ing abundance of delicious fruit; but the shaddock or 
pumplemous (Citrus deuimanu) requires the full force of a 
troi)ical sun. for it will not thrive even at Tondano. a 
thousand feet lower. On the hilly slopes rice is cultivated 
largely, and ripens well, although tlu* teiiqierature rarely 
or never rises to 80°. so tliat one w'oiild think it might be 
grown even in ICngland in fine summers, especially if tlie 
young plants were raised under glass. 

The mountains have an unusual quantity of earth or 
vegetable mould spread over them. Even on the steepest 
slo()cs there is everywhere a covering of clays and sands, 
and generally a good thickness of vegetable soil. It is this 
which perhaps contributes to the uniform luxuriance of the 
forest, and delays the ai)t)earance of that sub alpine vege- 
tation which depends almost as much on the abundance of 
rocky and exposed surfaces as on difference of climate. .At 
a much lower elevation on Mount 0[)hir, in Malacca. 
Datrydiums and Ehododendrons, with abiindanct' of Ne- 
penthes, ferns, and terrestrial orchids suddenly took the 
place of the lofty forest; hiit this was plainly due to the oc- 
currence of an extensive sloiw of l)are granitic t(.ick at an 
elevation of less than .1000 teet. The (luantity of vegetable 
soil, and also of loose sands and clays, resting on steep 
slopes, hill tops, and the sides of ravines, is a curious and 
important plietiontenon. It may he due in jiart to constant 
alight oarilupiake shocks, facilitating the disintegration of 
rock; but would also seem to indicate tliat the country has 
been long exi)03ed to gentle aimosfdieric action, and that 
its elevation has been exceedingly slow and continuous. 

During my slay at Rurukan my curiosity was satisfied 
by experiencing a tuetty sharp earthquake-shock. On the 
evening of June 2'>, at a fiuarler after eight, as I was sitting 
reading, the house began shaking with a very gentle, but 
rapidly increasing motion. I sat still enjoying the novel 
sensation for some seconds; but in less than half a minute 
it became strong enough to shake me in my chair, and to 
make the house visibly rock about, and creak and crack as 
if it would fall to pieces. Then began a cry throughout the 
village of "Tana goyang! tana goyang!’’ (Eaith(|uake! 
earthquake)! Every body rushed out of their houses - 
women screamed and children cried - and 1 thought it 
prudent to go out too. On getting up. 1 found my head 
giddy and my steijs unsteady, and could hardly walk with- 
out falling. The shock continued about a minute, during 
which time I fell as if I had been turned round and round, 
and was almost sea sick. (Going into tin* house again, I 
found a lamp and a bottle of arrack U[)set. The tumbler 
which ff»rrned the lamp had been thrown out of the saucer 
in which it had stood. The shock ai.ipeated to be nearly 
vertical, raijid, vibratory, an<l jerking. It was sitfijcient, I 
have no doubt, to have thrown down brick chimneys and 
walls and church towers; but as the houses here arc all low, 
and strongly framed of timber, it is impossible for them to 
be much injured, excefrt by a shock that would utterly de- 
stroy a European city. The people told me it was ten 
years since they had had a stronger shock than this, at 
which time many houses were thrown down and some 
people killed. 

At intervals of ten minutes to half an hour, slight shocks 
and tremors were fell, sometimes strong enough to send us 
all out again. There was a strange mixture of the terrible 
and ludicrous in our .situation. We might at any moment 
have a much stronger shock, which would bring down the 
house over ua, or - - what 1 feared more - - cause a landslip, 
and send us down into the deep ravine on the very edge 
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of which the villaRc is huill; yet I could not help laiiRhitiR 
each tinio we ran out at a slinht shock, and then in a few 
moments ran in aRain. The sublime and the ridiculous were 
here literally but a step apart. On the one hand, the most 
terrible and destructive of natural phenomena was in action 
around us — • the rocks, the tiiountains. the solid earth were 
treniblinR and convulsed, and we were utterly impotent to 
Ruard aRainst the danyer that rniRht at any moment over- 
whelm us. On the other hand was the spectacle of a number 
of men, women, and children runniiiR in and out of their 
houses, on what each time proved a very unnecessary alarm, 
as each shock ceased just as it became stronR enouRh to 
friRhten ns. It seemed really very much like "playiriR at 
eartlKiiiakes,” and made many of the people join me in a 
hearty lauRh, even while remindinR each other that it really 
iniRlit be no lauRhiiiR matter. 

At leiiRth the eveniuR Rot very cold, and I became very 
sleepy, and determined to turn in, leavinR orders to my 
boys, who slej)! nearer the door, to wake me in case the 
house was in daoRcr of fallitiR. but 1 miscalculated my 
apathy, for I could not sleep much. The shocks continued 
at intervals of half an hour or an hour all niRht, just stronR 
enouRh to wake me thoroURlily each time and keep me on 
the alert ready to jump uii in case of daiiRcr. 1 was there- 
fore very Rlad when mornitiR came. Most of the inhabitants 
had not been to bed at all, and .some had staid out-of-doors 
all niRht. Ion the next two days and niRhts slnxks still 
continued at short intervals, and .several times a day for a 
week, shrivviiiR that there was .some very extensive disturb- 
ance beneath our i)ortion of the earth’s crust. How vast 
the forci'S at work really are can only be properly appreci- 
ated when, after feeliiiR their effects, we look abroad over 
the wide exitanse of liiH and valley, fdain and mountain, 
and thus realize in a sliRht deRree the immense mass of 
matter heaved and shaken. The senstdion i)roduced by an 
eartlaiuake is never to be forRotten. Wa* feel ourselves in 
the Rrasp of a power to which the wildest fury of the winds 
and waves are as nothiuR; yet the effect is more a thrill of 
aw’C than the terror which the mor*‘ boisterous war of tlie 
elements produces, 't here is a mystery and an uncertainty 
as to the amount of dauRcr we incur, which Rives Rteater 
play to the imaRination, and to the influences of hope 
and fear. These' remarks aiijily only to a moderate 
carthejuake. A severe one is the most destructive and the 
most horrible catastrojihe t<.i which human beiiiRS can be 
expo.sed. 

A few days after the earthriuake I took a walk to Ton- 
ihino, a larRe villaRe of tibout 7000 inhabitants, situated at 
the lower end ot the lake of the same name. 1 dined with 
the controlleur, Mr. Bi:NSNKit)KR. wdio had been my Ruide 
to Tomohon. He had a line latRc house, in which he often 
received visitors; and his Rarden was the best for (lowers 
which 1 had .seen in the tropics, althoURh there was no Rreat 
variety. It was he who introduced the rose liedRcs which 
Rive sucli a charmiiiR aiuiearance to the villaRcs, and to him 
is chiefly due the Reneral neatness and Rood ordi'r that 
everywhere prevail. I consulted him about a fresh locality, 
as I found Rurukan too much in the clouds, dreadfully damp 
and Rlooniy, and with a Reneral staRtiation of bird and in 
sei'.t life. He recommended me a villaRe smne distance 
beyond the lake, near which was a larRe forest, where he 
HiourIu 1 should find plenty of birds. .As he was RoinR 
him.self in a few days. I decided to accompany him. 

After dinner 1 asked him for a Ruide to the celebiated 
waterfall on the outlet stream of the lake. It is situated 
about a mile and a half below the villaRe, where a sliRht 
risinR Rround closes in the basin, and evidently once formed 
the shore of the lake. Here the river enters a RorRe. very 
narrow and tortuous, alotiR which it rushes furiously for a 
short distance and then pIuiiRcs into a Rreat chasm, form- 
inR the head of a laiRe valley. Just above the fall the chan- 
nel is not more than ten feet wide, and here a few planks 
are thrown acro.ss, whence, half hid by luxuriant veRctation, 
the mad wafers may be seen rushing beneath, and a few 
feet farther plunge into the abyss. Both sight and sound 
are grand and impressive . . . 

Unfortunately, no good view of the fall could now be 
obtained, owing to the quantity of wood and high grass that 
lined the margins of the precipice.s. There are two falls, 
the lower being the most lofty; and it is possible, fry a long 
circuit, to descend into the valley and .see them from below. 
Were the best points of view .searched for and rendered 
acces,siblc. these falls would probably be found to be the 
finest in the Archipelago. The chasm .seems to be of great 
depth, probably 500 or 000 feet. Unfortunately, I had no 


time to explore this valley, as I was anxious to devote every 
fine day to increasing my hitherto scanty collections. 

Just opposite my al)ode in Rurukan was the school-house. 
The school-niaster was a native, educated hy the missionary 
at Tomohon. School was held every morning for about 
three hours, and twice a week in the evoniiiR there was 
catechising and preacliing. There was also a service on 
•Sunday morning. Tlie children were all taught in Malay, 
and I often hoard them reiccating the multiplication-table 
up to twenty times twenty very glibly. They always 
w'ound up with singing, and it was very pleasing to hear 
many of our old psalm times in these remote moiintain.s 
sung w'illi Malay words. SitiRinR is one of the real blessings 
wliich missionaries introduce among savage nations, whose 
native cliants are almost always monotonous and melan- 
choly. 

(b) i:atec|iising evenings the school-master was .i great 
man, prearhing and teaching for three hour.s at a stretch 
much in the style of an luiglish ranter. This w'as pretty 
cold work for his auditors, how'cvcr warming to him.self; 
and 1 am inclined to lliink that tliese native teachers, hav- 
ing ac(|uirod facility of speaking and an endless sujiply of 
religions platitudes to talk about, ride their hobby rather 
hard, without much consider.ition for their flock. The 
missionaries, liowever, liave imieli to lie pioud of in this 
count I y. They have assisted the (iovermnent in changing 
a savage into a civilized community in a wonderfully short 
siiace of time. Forty years ago the country was a wilder- 
ness, the people naked savages, garnishing their rude house.*) 
with human heads. Now it is a garden, worthy of its sweet 
native name of “ .Minaliasa." (iood roads and jiaths trav- 
erse it in every direction; some of the finest coffee iilaiita- 
lions in the world surround the villages, interspersed with 
extensive rice fields more than siltVieient tor the siqiport of 
t he poimlalion. 

The people are now the most industrious, peaceable, and 
civilized in tlie whole .Archiiielago. They are the best 
cioihed. Hie best housed, the liest fed, and the best eclu- 
latcd, and they have made some progress toward a higher 
social state. I believe there is no example elsewhere of 
such sttiking results being iirodnced in so slant a time — 
results which are entirely due to the system <if government 
now adopted by the Hutch in their Isastern possessions. 
The system is one which may be called a "paternal des- 
liotisni." Now we Itnglislimen do not like despotism -we 
hate the name and the thing, and we wonl<i rather see pco- 
fde ignoratU, lazy, and vicious, than use any but moral 
force to make them wise, industrious, and good, .And wc 
are right when we are dealing with men of oui own lace, 
and of similar ideas and equal capacities with ourselves. 
Example and prere(it. the force of [lublic opinion, and the 
slow, but sure siiread of education, will do eveiy thing in 
time, without engendering any of those bitter feelings, or 
producing any ot that servility, hypocrisy, and dependence, 
wliich are Hie sure results of despotic government. But 
what should we think of a man who should advocate those 
principles of perfect freedom in a family or a school? We 
should say th.it he was .ipplying a good general principle to 
a case in which the conditions reiKieied it inapiilicablc -•■ 
the ease in which the governed are in an admitted state of 
mental inferiority to those who govern them, and are un- 
able to decide what is best for their permanent wellare. 
Children must lie slibjecteil to some degree of authority, 
and guidance; and if properly managed they will cheerfully 
submit to it. becau.se they know their own inferiority, and 
believe their ciders are acting solely tor their good. I hey 
learn many things the use of which they cannot compre- 
henil. and which they would never learn without some moral 
and social, if not physical pressure. H.ihits ol order, of in- 
dustry. of cleanliness, of respect and obedience, arc incul- 
cated by similar means. Children would novel' grow up 
into well-behaved and well-ediicated men, if the .same ab- 
.solute freedom of action that is allowed to men were al- 
lowed to them. Under the best aspect of education, chil- 
dren are subjected to a mild despotism for the good of 
themselves and of society; and their confidence in the 
wisdom and goodness of those who ordain and apply this 
despotism, neutralizes the Lad pa.ssions and degrading 
feelings, which under less favorable conditions are its 
general results .. . 

If we are satistieil that we are right in a.ssuming the 
government over a savage race and occupying their coun- 
try; and if we further consider it our duty to do what we 
can to improve our rude subjects and raise them up tow-ard 
our own level, we must not be too much airaitl of the cry 
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(il "despotism” and "slavery,” hut must use the authority 
we possess to induce them to do work which they may not 
altogether like, but which we know to he an indispensable 
step in their moral and physical advancement. The Dutch 
have shown much good policy in the means by which they 
have done this. They have in most cases upheld and 
strengthened the authority of the native chiefs, to whom the 
people have been accustomed to render a voluntary obedi- 
ence; and by acting on tlie intelligence and .self-interest of 
these chiefs, have brought about changes in the manners 
and custotns of the peoiile, which would have excited ill- 
feeling and perliaps revolt, had tliey been directly en- 
forced by foreigners. 

In carrying out such a system, much depends upon the 
character of the people; and the system which succeeds 
admirably in one place could only be very partially worked 
out in another. In Minahasa the natural docility and in- 
telligence of the race have made their i>rogress rapid; and 
how important this is, is well illustrated by the fact that in 
the immediate vicinity of the town of Menado is a tribe 
called banteks, of a much less tractable disposition, who 
liave hitherto resisted all efforts of the Dutch Government 
to induce them to adopt any systematic cultivation. These 
remain in a ruder condition, but engage themselves willingly 
as occasional porters and laborers, for which their greater 
strength and activity well adapt them. 

No doubt the system here sketched seems open to serious 
objection. It is to a certain extent despotic, and interferes 
with free trade, free labor, and free communication. A 
native can not leave his village without a pass, and can not 
engage himself to any merchant or captain without a (Gov- 
ernment permit. The coffee has all to be sold to (Govern- 
ment, at less than half the price that the local merchant 
would give for it, and he conseciueiitly cries out loudly 
against "monopoly” and "oirpression.” lie forgets, how- 
ever, that the coffee-plantations were established by the 
(xovcrninenl at great outlay of capital and skill; that it 
gives free education to the people, and that the monojioly 
is in lieu of taxation, lie forgets that the product he wants 
to purchase and make a profit by, is the creation of the 
Government, without whom the people would still be 
savages. He knows very well that free trade would, as its 
first result, lead to the importation of whole cargoes of 
arrack, which would be carried over the country and ex- 
changed for coffee; that drunkenness and poverty would 
spread over the land; that tlie i)ublic coffee-plantations 
would not be kept up; that the ([uality and (luantity of the 
coffee would soon deteriorate; that traders and merchants 
would get rich, but that the people would relapse into 
poverty and barbarism. That such is invariably the result 
of free trade with any savage tribes who possess a valuable 
l)roduct, native or cultivated, is well known to those who 
have visited such peoide; but we might even anticipate 
from general principles that evil results would happen. If 
there is one thing rather than another to which the grand 
law of continuity or development will airfily, it is human 
progress. There are certain stages through which society 
must pass, in its onward march from barbarism to civiliza- 
tion. Now fuie of thes<- stages has always been some form or 
other of despotism, such as feudalism or servitude, or a 
despotic paternal government; and we have every reason 
to believe that it is not possible for humanity to leap over 
this transition epoch, and pass at once from jmre savagery 
to free civilization. The Dutch system attempts to supply 
this missing link, and to bring the people on by gradual 
steps to the higher civilization which we (the English) try 
to force upon them at once. Our system has always failed. 
We demoralize and we extirpate, but we never really 
civilize. Whether the Dutch system can permanently suc- 
ceed is but doubtful, since it may not be possible to com- 
press the work of ten centuries into one; but at all events it 
takes nature as a guide, anfl is therefore more deserving f)f 
success, and im re likely to succeed than ours. 

There is one point connected with this ctuestion which I 
think the missionaries might take up with great physical 
and moral results. In this beautiful and healthy country, 
and with abundance of ffxid and necessaries, the population 
does not increase as it ought to do. I can only impute this 
to one cause - infant mortality, pnxluced by neglect while 
the mothers are working in the plantations, and by general 
ignorance of the conditions of health in infants. Women 
all work, as they have always been accustomed to do. It is 
no hardship to them, but I believe is often a pleasure and 
relaxation. They either take their infants with them, in 
which case they leave them in some shady spot on the 


ground, going at intervals to give them nourishment, or 
they leave them at home in the care of other children too 
young to work. Under neither of these circumstances can 
infants be properly attended to, and great mortality is the 
result, keei)ing down the increase of population far below 
the rate wliich the general prosperity of the country and 
the universality of marriage would lead us to expect. This 
is a matter in which the (Government is directly interested, 
since it is by the increase of the population alone that there 
can be any large and permanent increase in the produce of 
coffee. The missionaries should take up the question, be- 
cause. by inducing married women to confine themselves to 
domestic duties, tliey will decidedly promote a higher civ- 
ilization, and directly increase the health and happiness of 
the whole community. The people are so docile, and so 
willing to adopt the manners and customs of Europeans, 
that the change might be easily effected, by merely show- 
ing them that it was a question of morality and civilization, 
and an essential step in their progress toward an eiiuality 
with their white rulers. 

After a fortnight's stay at Rurtikan, I left that pretty and 
interesting village in search of a locality and climate more 
productive of birds and insects. 1 passed the evening with 
the controlleur of Tond^no, and the next morning at nine 
left in a small boat for the head of the lake, a distance of 
about ten miles. The lower end of the lake is bordered by 
swamps and marshes of considerable extent, but a little 
further on the hills come down to the water’s edge, and 
give it very much the appearance of a great river, the 
width being about two miles. ,\t the upi)er end is the vil- 
lage of Kftkas, where I dined with the head-man in a good 
house like those I have already described, and then w'ent 
on to Langowan, four miles distant, over a level plain. 
This was the place where 1 had been recommended to stay, 
and I accordingly unpacked my baggage and made myself 
comfortable in the large house devoted to visitors. I ob- 
tained a man to shoot for me, and anf)ther to accompany 
me the next day to the forest, where I was in hopes of find- 
ing a good collecting-ground. 

In the morning after breakfast 1 started off, but fmind I 
had four miles to walk over a wearisome straight road 
through coffee-i)lantations before 1 could gel to the forest, 
and as soon as I did so, it came on to min heavily, and did 
not cease till night. This distance to walk every day was 
too far for any profitable work, e8i)ecially when the weather 
was so uncertain. I therefore decided at once that 1 must 
go further on. till I found stJine place close to or in a forest 
country. In the afternoon my friend Mr. I.knsnkidkk 
arrived, together with the controlleur of the next district, 
called Belang, from whom I learned that six miles further 
on there was a village called Eanghu, which had been re- 
cently formed, and had a good deal of forest close to it. and 
he promised me the use of a small house if 1 liked to go 
there. 

The next morning I went to see the hot springs and mud- 
volcanoes, for which this place is celebrated. picturesciue 
path among plantations and ravines brought us to a beauti- 
ful circular basin about forty feet diameter, bordered by a 
calcareous ledge, so uniform and truly curved that it looked 
like a work of art. It was filled with clear water very near 
the boiling-point, and emitting clouds of steam with a 
strong sulphureous odor. It overflows at one point and 
forms a little stream of hot water, which at a hundred 
yards' distance is still too hot to hold the hand in. A little 
further on, in a piece of rough wood, were two other springs, 
not so regular in outline, but appearing to be much hotter, 
as they were in a continual state of active ebullition. At 
intervals of a few minutes a great escape of steam or gas 
took place, throwing up a column of water three or four 
feet high. 

VVe then went to the mud-springs, which are about a 
mile off, and are still more curious. On a sloping tract nl 
ground in a slight hollow is a small lake of liquid mud, in 
patches of blue, red, or white, and in many places boiling 
and bubbling most furiou.sly. All around on the indurated 
clay are small wells and craters, full of boiling mud. These 
seem tf> be forming continually, a small hole appearing first, 
which emits jets of steam and boiling mud, which, on hard- 
ening, forms a little cone, with a crater in the middle. The 
ground for some distance is very unsafe, as it is evidently 
liquid at a Biiiall deptli, and bends with pressure like thin 
ice. At one of the smaller marginal jets which I managed 
to approach, 1 held my hand to see if it was really as hot as 
it looked, when a little drop of mud that spurted on to my 
finger scalded like boiling water. A short distance off there 
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was a flat bare surface of rock, as smooth and hot as an 
oven floor, which was evidently an old mud-pool dried up 
and hardened. For hundreds of yards round, where tliere 
were banks of reddish and white clay used for whitewash, 
it was still so hot close to the surface that the hand could 
hardly bear to be held in cracks a few inches deep, and 
from which arose a stronR sulphureous vai>or. I was in- 
fortiied that some years back a French Rentlcman who 
visited these sprinRs ventured too near the liciuid mud, 
when the crust Rave way and he was enRulfed in the horrible 
caldron. 

This evidence of intense heat so near the surface over a 
larRc tract of country was very impressive, and 1 could 
hardly divest myself of the notion that some terrible 
catastrophe niiRht at any moment devastate the country. 
Yet it is probable that all these apertures are really safety- 
valves. and that the inequalities of the resistance of various 
parts of the earth’s crust will always prevent such an ac- 
cumulation of f(jrce as would be reejuired to uidieave and 
overwhelm any extensive area. About seven miles west of 
this is a volcano which was in eruption about thirty years 
before my visit, presentinR a magnificent appearance and 
covering the surrounding country with showers of ashes. 
I he plains around the lake formed by the intermingling 
and dec(jmposition of volcanic products are of amazing 
fertility, and with a little management in the rotation of 
crops might be kept in continual cultivation. Rice is now 
grown on them for three or four years in succession, when 
they are left fallow for the same period, after which rice or 
maize can be again grown, (rood rice produces thirty-fold, 
and coffee-trees continue bearing abundantly for ten or 
fifteen years without any manure and with scarcely any 
cultivation. 

I was delayed a day by incessant rain, and then procee<led 
to Pangliu, which 1 reached just before the daily rain began 
at 11 A.M. After leaving the summit level of the lake basin, 
the road is carried along the slope of a fine forest ravine. 
I he descent is a long one, .so that I estimated the village to 
be not more than 1500 feet above the sea, yet I found the 
morning temperature often 60°, the same as at Tondano. at 
least 600 or 700 feel higher. I was [fleased with the appear- 
ance of the place, which had a good deal of forest and wild 
country around it, and found prepared for me a little 
hou.se, cotisisling only of a veranda and a back room. This 
was only intended for visitor.s to rest in or to pass a niglit. 
but it suited me very well. 1 was so unfortunate, however, 
as to lose both niy liuiUers just at tliis time. One liad been 
left at Tonddno with fever and diarrbaa, and the other was 
attacked at Langowan witli inflaiiimatif)n of the chest, and. 
as his ca.se looked rather bad, I had him sent back to 
Menado. The i)eople here were all so busy with their lico- 
liarvest, whicli it was iniptirfaiu for them to finish owing 
to the early rains, that I could gel no one to shoot for me, 

During the three weeks that I staid at Panghu it rained 
nearly every day, either in the afternoon only, or all day 
long; but there were generally a few hours’ sunshine in the 
morning, and I took advantage of these to explore the roads 
and paths, the rocks and ravines, in search of in.sects. 
riiesc were not very abundant, yet I saw enough to con- 
vince me tliat the locality was a good one, had I been there 
^t the beginning instead of at the end of the dry season. 
1 lie natives brought me daily a few insects obtained at the 
sugueir palms, including some fine Celottias and stag-beetles. 
Iwo little boys were very expert with the blow-pipe, and 
brought me a good many small birds, which tliey shot with 
pellets of clay. Among these was a iiretty little flower- 
pecker of a new siiecies (J'riunuchilus aureolimlmtus), and 
several of the loveliest honey -suckers 1 had yet seen. My 
general collection of birds was, however, almost at a stand- 
still; for though I at length obtained a man to shoot for me, 
he was nut good for much, and seldom brought me more 
than one bird a day. The best thing he shot was the large 
and rare fruit-pigeon i)eculiar to Northern Celebes (Carpo- 
Phana forslnii), which I had long been seeking after. 

I was myself very successful in one beautiful group of in- 
sects, the tiger-beetles, wliich seem more abundant and 
varied here than anywliere else in the Archijwlago. I first 
met with them on a cutting in the road, where a hard clayey 
hank was partially overgrown with mosses and small ferns. 
Here I found running about a small olive-green species 
which never took flight, and more rarely a fine purplish- 
hlack wingless insect, which was always found motionless 
in crevices, and was therefore probably nocturnal. It ap- 
peared to me to form a new genus. .About the roads in the 
f<*rc9l I found the large and handsome Ckindda hrros. 


which I had before obtained sparingly at Macassar; but it 
was in the mountain torrent of the ravine itself that I got 
my finest things. On dead trunks overhanging the water, 
and on the banks and foliage, I obtained three very pretty 
species of (kcindela, quite distinct in size, form, and color, 
but having an almost identical pattern of pale spots. I also 
found a single specimen of a most curious .species with very 
long antenna*. But my finest discovery here w'as the Cicin- 
dda doriosa, which I found on nio.ssy stones just rising 
above the water. .After obtaining iny first specimen of this 
elegant insect, I n.sed to walk up llie stream, watching care- 
fully every moss-covered rock and stone. It was rather 
shy, and would often lead me a long chase from stone to 
stone, becoming invisible every time it settled on the damp 
moss, owing to its rich velvety-green color. Dn some days 
I could only catch a few glimpses of it, on others I got a 
single specimen, and on a few occasions two, but never 
without a more or less active pursuit. This and several 
other species I never saw hut in this one ravine. 

Among the i)eople here 1 saw specimens of several tyi»es, 
which, with tlie peculiarities of the languages, gives me 
some notion of their probable origin, A striking illustration 
of the low state of civilization of these iieople till quite re- 
cently is to be fuiind in t lie great diversity of their languages. 
V illages three or four miles apart liave separate dialects, and 
each groiq) of three or four such villages has a distinct lan- 
guage quite unintelligible to all the rest; so that, till the 
return introduction of Malay by the missionaries, there must 
have been a bar to all free communication. These languages 
offer many iieculiarities. They contain a Cclches-Malay 
element and a Papuan element, along with some radical 
peculiarities found also in the languages of the Siau and 
Sanguir islands further north, and therefore probably de- 
rived from the Philipinne Islands. Physical characters cor- 
respond. There arc some of the less civilized tribes which 
have .semi-Papuan features and hair, while in some villages 
the true (elebcs or Bugis physiognomy iirevails. The 
I>lateau of Tondano is chiefly inhabited by pcopF nearly 
as white as the ( hine.se. and with very pleasing semi- 
Kuropean features. The peoi»le of Siau and Sanguir much 
resemble these, and I believe them to be iierhaps immigrants 
from .some of the islands of Nortli Polynesia. The Papuan 
type will rejiresent the remnant of the aborigines, while 
those of the Bugis character show the extension northward 
of the superior Malay races. 

.As I was wasting valuable time at Panghu, owing to the 
bad weather and the illness of my hunters, 1 returned to 
Menado after a stay of three weeks. Here I had a little 
touch of fever, and what with drying and packing away 
my collections and getting fresh servants, it was a fortnight 
before I was again ready to start. I now went eastward 
over an undulating country skirting the great volcano of 
Klabal to a village called Li-tnjiias. situated close to the ex- 
tensive forest that covers the lower slojies of that mountain, 
My l)aggage was carried from village to village by relays of 
men; and as each change involved some delay. I did not 
roach my destination (a distance of eighteen miles) till sun- 
set. 1 was wet through, and had to wail for an hour in an 
uncomfortable state till the first installment of my Viag- 
gage arrived, which luckily contained my clothes, while the 
rest did not come in till midnight. 

This being the district inhabited by lliat singular animal 
the Bahin'isa (hog-deer), I inquired about skulls, and soon 
olHained several in tolerable condition, as well as a line one 
of the rare and curious ’’sapi-utan" (Anna dfpressiroruis). 
(Af this animal I had seen (wo living specimens at Menado, 
and was surprised at their great resemblance to small cattle, 
or still more to the eland of South Africa, Their Malay 
name signifies ’’forest ox.” and they differ from very small 
high-bred oxen principally by the low-hanging dewlap, and 
straight pointed horns which slope back over the neck. 1 
did not find the forest here so rich in insects as 1 hail ex- 
pected, and my hunters got me very few birds, but what 
they did obtain were very interesting. Among these were 
the rare forest kingfisher (Citlura cyanotis), a small new 
species of Megapodius, and one stiecimen of the large and 
interesting maleo (Megacephahm rttbripes), to obtain which 
wasoneof mychiof reasons for visiting tliis district, (letting 
no more, however, after ten days' search, 1 removed to 
Licotipang, at the extremity of the peninsula, a place cele- 
brated for these birds, as well as for the babirusa and sapi- 
utan. I found here Mr. ('.ih omann, the eldest son of the 
(Governor of the Moluccas, who was superintending the 
establishment of some (Government salt-works. This was 
a better locality, and I obiained some line butterflies and 
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very Rood birds, ainonR which was one more specimen of 
the rare ground-dove {rhle^(fnas tristi^mnla). which I ha<l 
first obtained near the Miiros waterfall in South t'elebes. 

Hearing what I was particularly in search of, Mr. Goi.n- 
MANN kindly offered to make a hunting-party to the place 
where the ‘'tnaleos” are most abundant, a remote and un- 
inhabited sea-beach about twenty miles distant. The 
climate here was (luite diiferent to that on the mountains, 
not a dro]) of rain having fallen for four months; so I made 
arrangements to slay on the be.ich a week, in order to se- 
cure a good number of specimens. We went jiartly by boat 
and partly through ttie forest, accoiniianied by the major, 
or head-man. of l.icoiipang, uiili a dozen natives and about 
twenty dogs. On the w.iy they caught a young sapi-utan 
and five wild i>igs. of tlie former I i.>rcserved the head. 
This animal is entirely confined to the remote mountain 
forests of ( elelies and one or two .idjacent isl.inds which 
form part of tlic same group. In the adults the head is 
black, with a white mark over eacli eye. one on each cheek 
and another on the throat. The horns ate veiy smooth 
and sharp when young, but become thicker and ridged at 
the bottom with age. Most naturalists consider this curious 
animal to be a small ox, Imt from the character of the horns, 
the fine coat of hair, and the descending dewlap, it seemed 
closely to aitproacli the antelopes. 

.Arrived at our destination we built a hut ami iitepaied 
for a stay of some days, 1 to shoot and skin ‘Tnaleos.” Mr. 
GoI-PMAN.n and tlio major l<.> hunt wild pigs, babirii.sa, and 
sapi-utan. The place is situated in the large bay between 
the islands of Limbc and Banca, and con.sists of a steep 
beach more than a mile in letigth. of deep, loose, and coarse 
black volcanic .sand or r.uher gravel, very fatiguing to walk 
over. It is bounded at eaeh extremity by a small tiver, with 
hilly ground beyond, while tlie forest hehind tlie Itoach it- 
self is tolerably level an 1 its growth stunted. We have Inuc 
jirobably an ancient lava-slieam from the klahat volcano, 
which has flowed down a valley itilo the sea, and the de- 
composition of which lias formed the loose black sand. In 
conlirrnation of lliis view it may be mentioned, that the 
beaches beyond the small rivers in both directions arc of 
white sand. 

It is in this loose hot black sand that those singular birds 
the ‘Tnaleos” deposit their eggs. In the nioiUhs of .Vugiist 
and September, when there is little or no rain, they come- 
down in pairs from the inteiior to this or to one or two other 
favorite spots, and scratch holes throe or four feet deep, 
just above high-water mark, where the female deiitisits a 
.single large egg. which she covers over with about a foot 
of sand, and then reltitns to ilie forest. At the end of ten 
or twelve days she conies again to tlie same spot to lay 
another egg, and each female liird is siiiiposed to lay si.v 
or eight eggs during tlie season. The male a.ssists tlie fe- 
male in making the hole, coining dow'ii and reliirniiig with 
her. Tlie ajipearance of t he bird wlicn walking i.m the beach 
is very handsome. The glossy black and rosy wliite of the 
plumage, the lielmeted liead ami elevated tail, like that of 
the coinnion fowl, give a .striking ehar.icter. wiiich their 
stalely and somewhat sedate walk renders still more re- 
markable. There is liardly any ditlereme Ijciween the 
sexes, except that the easoue or bonnet at the back of tlie 
head and tlie tubercles at the nostrils are a little larger, and 
the beanlifnl rosy salmon color a little deeper in the male 
bird; but the difference is so slight tliat it is not always iios- 
sible to tell a male from a female without dissection. They 
run tjuickly, but when shot at or suddenly disliirhed take 
wing with a heavy mnsy lliglit to some neighboring tree, 
where they .settle on a low branch, and they probably roost 
at night in a similar situation. Many birds lay in the same 
hole, for a dozen eggs are often found together; and these 
are so large that it is n(»l possible for the body of the bird to 
contain more than one fully-developed egg at the same time. 
In all the female birds which 1 shot, none of the eggs lie- 
sides the one large one exceeded the size of peas, and there 
were only eight or nine of these, which is probably the ex- 
treme number a bird can lay in one .season. 

Kvery year the natives come for fifty miles round to ob- 
tain these eggs, which aie esteemed a great delicacy, and 
wlien cpiite fresh are indeed tlelicious. They are richer than 
hen‘s eggs, and of a finer flavor, and each tine completely 
fills an ordinary Lea-cup, and furins, witli breatl or rice, a 
very good meal. The color of the shell is a pale brick-red, 
or very rarely pure white. They are elongate, and very 
slightly smaller at one end, from lour to four and a half 
inches long by two and a t|uarier or two and a half wide. 

After the eggs are deposited in the sand they are no 
further cared for by the mother. The young birds, on 


breaking the shell, work their way up through the sand and 
run olT at once to the forest; and I was assured by Mr. 
Dvivenboden of Ternate that they can fly the very day 
they are hatched. He had taken some eggs on board his 
schooner, which hatched during tlie night, and in the morn- 
ing the little birds flew readily across the cabin. Consider- 
ing the great distances tlie birds come to deposit the eggs 
in a proper situation (often ten or fifteen miles), it seems 
extraordinary that they should take no further care of 
them. It is, however, (iiiite certain that they neither do 
nor can watch them. The eggs being dciiosilcd by a num- 
ber of hens in succession in liie same hole, woiilil render it 
impossil)le for eacli to distinguish its own, and the food 
necessary for such large birds (consisting entirely of fallen 
fruits) can only be obtained by roaming over an extensive 
district; so that it the niimhers of liirds which come down 
to this single beach in the breeding season, amounting to 
many' hundreds, were obliged to remain in the vicinity, 
many would perish of hunger. 

In the structure of tlie feel i)f this bird we may detect a 
cause for its departing from the habits of its nearest allies, 
the Megat^odii and Tak^aUi. which heap up earth, leaves, 
stones, and sticks into a huge mound, in whicli they bury 
their eggs. The feet of tlie iiialeo are not neatly so large or 
strong in inopotlion as in tliese fiirds, while its claws are 
short and straiglit, instead of being long and much curved. 
The toes are, however, strongly webbed at tlie base, form- 
ing a broad, iiowerfui foot, whii h, with the lalhei long leg, 
is well adapted to scratch away the loose sand (which Hies 
up in a perfect shower when the birds ate at work), but 
which could not witliout much labor accnnuilale tlie heaps 
of miscellaneous rubbish which the large, grasping feet of 
the Me^apodius bring together with ease. 

W'e may also, 1 think, see in tlie iteculiar organization of 
tlie entire lamily of the Mefiapodidd, dt brush-ttirkey s, a 
reason why they deinirl so widely from tlie usual habits of 
the class of birds, liacli egg being so large as etiliicly to till 
up the abdominal cavity and with difficulty pass tlie walls 
of the pelvis, a considotahle interval is reiiuired before the 
successive eggs can lie mat tired (the natives say about 
thirteen days). Eacli bird lays six or eight eggs or even 
more each season, so that between the lirsl and last there 
may be an interval of two or three luonllis. Now, if these 
eggs were hatched in the ordinaiy way, either the parent 
must keep silling conlimiallv lor this long iieriod; or if they 
only began to sit after the last egg w'as deposited, the first 
w'onld be expose<l to injury by the climate, or to destruction 
liy the large lizards, snakes, or other animals whicli abound 
in the district, because such large birds must roam about a 
good deal in search of food. Here then we seem tn have a 
case in which the habits of a bird may be ilirectly traced 
to its exceiilional organization; ior it will luitdly be main- 
tained that this abnormal structure and peculiar food were 
given to the Minupodidie, in order that they might not ex- 
hibit lliat parental affection, or possc-ss those domestic in- 
stincts so general in the class of birds, and whicli so much 
excite our admiration. 

It lias generally been the custom of writers on natural 
liisloty to take the habits and instincts of animals as lixed 
points, and to consider their structure ami organization us 
specially ailapted to be in a<-c.onlance with these. This as- 
sumption is however an arliitrary one, :uid lias the bad ef- 
fect of stilling iiKuiiry into tlie nature and causes of ‘‘in- 
stincts and habits,” treating them as dirr*ctly due to a 
“first cause." and therefore incoinprehensible to us. I be- 
lieve that a careful consideration of the structure of a 
species, and of the peculiar phy.sical and organic conditions 
by wliich it is surrounded, or has been surrounded in past 
ages, will often, as in tiiis case, throw much light on the 
origin of its halhls and instincts. These again, combined 
with changes in external conditions, react upon structure, 
and by means of “variation" and “natural selection” both 
are ki pt in harmony. 

My friends remained three days, and got plenty of wild 
pigs and two atioas, but the latter were much injured by 
tlie dogs, and I could only preserve tlie heads. A grand 
liunt which we attempted on tlie third day failed, owing to 
bad inanagenienl in diiving in the game, and we waited for 
five hours, jierclied on iilatfornis in trees, witliout getting a 
sliol, although we had been assured that pigs, babiriisas, 
and aiioas would rush past us in dozens. I myself, with 
two men, staid three days longer to get more specimens of 
the maleos. and succeeded in preserving twenty-six very 
fine ones, the flesh and eggs of which suiiplied us witli 
abundance of good food. 

The major sent a boat, as lie had promised, to take lionic 
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my baRgatje. while I Walked throunh the forest with niy two 
boys and a guide about fourteen miles. For the first half 
■of the distance there was no path, and we had often to cut 
our way through tangled rattans or thickets of bamboo. 
In some of our turnings to find the most practicable route I 
expressed my fear that we were losing our way, as. the sun 
being vertical, I could see no possible clew to the right 
direction. My conductors, however, laughed at the idea, 
which they seemed to consider quite ludicrous; and sure 
enough, about half-way, we suddenly encountered a little 
hut where [leopic from Licoupang came to hunt and smoke 
wild pigs. My guide told me he had never before traversed 
the forest between these two points; and this is what is 
eunsidered by some travellers as one of the savage “in- 
stincts," whereas it is merely the result of wide general 
knowledge. The man knew the topograpliy of the whole 
ilistrict — the slope of the land, the direction of the streams, 
the belts of bamboo or rattan, and many other indications 
of locality and direction; and he wa.s thus enabled to hit 
straiglit upon the hut in the vicinity of which he had often 
hunted. In a forest of which he knew nothing he would be 
quite as much at a loss as a Furopean. Thus it is, I am 
convinced, with all the wonderful accounts of Indians find- 
ing their way through trackless forests to definite ])oims. 
They may ni'vcr have passed straiglit between llie two 
particular points before, hut they are well accpiaiiiled with 
the vicinity of both, and have such a genetal knowledge of 
the whole cotintry, its water system, its soil and its vogela 
tioii, that as they aiiproachod the point tliey are to reach, 
many easily-recognized indications enable tlieiii to hit 
upon it with cettainty. 

The chief feature of this forest was the alnindaiice of 
r.'ittaii palms hanging from the trees, and turning and 
twisting about on liie giouiifi, often in ine,\iiicahle con- 
fusion. One wonders at first liow they can get into such 
queer shapes; but it is evidently caused by the decay and 
fall of the trees tiii whicli they have first climbed, after 
which they grow along the ground till they meet with an- 
otlicr trunk up which to a.scend. A tangled mas.s of twisted 
living rattan is therefore a sign that at some former period 
a large tree has fallen there, though there may he not the 
slightest vestige of it left. The rattan seems to have un- 
limited powers of growtli, and a single plant may mount up 
several trees in succession, and thus reach the enornioiis 
length they are said soiiietimes to attain. They mncli im- 
prove the apiiearance of a forest as seen from the coast; for 
they vary the olherwi,se nionolonotis tree-tops with feath- 
ery crowns of leaves rising clear above them, and each 
terminated by an meet leafy siiike like a liglitning con- 
ductor. 

The other most interesting object in tlie fotest was a 
hcaiuiful palm, whoso [Hufcctly smooth and cylindtical 
stem rise.s erect to more than a litimln'd fe<u higli, with a 
thickness of only eight or ten inches; while llic fan-shaped 
leaves which compose its crown are almost complete ciiclcs 
of six or eight feet diameter, borne aloft on long and slender 
petioles, and beatitifully toollied loiind the edgi- liy the 
extremities of the leadets, which are seiairated only for a 
lew inches from the circumference. It is probably the 
Livislona rotundifolia of botanists, and is the most com- 
plete and heaiitiful fan-leaf I have ever seen, serving ad- 
mirably for folding into water-buckets and impromptu 
baskets, as well as for thatching and other purposes. 

A few days afterward I returned to Menado on horseljack, 
sending my baggage round by sea, and had just lime to i>ack 
up all my collections to go by the next mail steamer to 
Amboyna. 1 will now devote a few pages to an iiccount of 
the chief [leculiarities of the zoology of Celebes, and its te- 
lation to that of the surrounding countries. 


The position of Celebes is the most central in the .Arclii- 
I'clago. Immediately to the north arc the Philippine is- 
lands; on the west is Borneo; on tlic east are the Molucca 
Islands; and on the south is the Timor group: and it is on 
all sides so connected with these islands by il.s own satellites, 
by small islets, and by coral reefs, that neither by inspection 
on the map nor by actual observation around its coast is 
it possible to determine accurately which should be grouped 
with it, and which with the surrounding districts. .Such 
being the catie, we should naturally exi)ecl to find that the 
productions of this central island in some degree represented 
the ricliness and variety of the whole Archipelago, while we 
should not expect niuch individuality in a country .so situ- 
itted that it would seem as if it were pre-eminently fitted to 
receive stragglers and immigrants from all around. 


As so often haiipens in nature, however, the fact turns 
out to be just the reverse of what we should have expected; 
and an examination of its animal productions shows Celebes 
to be at once the poorest in the number of its species, and 
the most isolated in the character of its productions of all 
the great islands in the Archipelago. With its attendant 
islets, it spreads over an extent of sea hardly inferior in 
length and breadth to that occupied by Borneo, while its 
actual land area is nearly double that of Java; yet its Mam- 
malia and terrestrial birds number scarcely more tlian half 
the species found in the last-named island. Its position is 
such that it could receive immigrants from every side more 
readily than Java, yet in inoportion to tlic species which 
inhabit it far fewer seem derived from other i.slands, while 
far more are altogether )ieculiar to it; and a considerable 
number of its animal forms are so remarkable, as to find no 
close allies in any lUher pan of tfie wuihl, 1 now propose to 
examine tlie l»est known groups of Cclcbesian animals in 
some detail, to study their relations to tlH>sc of other i.s- 
lands. and to call attention to the many jioinls ol interest 
wliich they sugge,st. 

We know far more of tlic birds of Celebes than we do of 
any other group of animals. No less than IVl species have 
been discovered, and though no doubt many moic wading 
and swimming birds have to be added, yet tlie list of land 
birds, 114 in mimber. and wliich for our present purpose 
are much the most import.int, must he very nearly cum- 
jiletc. I myself assiduously collected birds in (. clcbcs for 
neatly ten moiitlis, and my assistant, Mr. Ai.i.kn, sjient 
two months in tlic Siila Islands. The Dutch naturalist 
Fuksii'.n spent two years in Nottliein Celebes (twenty 
yeais before my visit), .''iid collection.s of birds had also 
b(‘en smil to liollatid from Macassar. The hicncli ship of 
rliscovcry J.' A sirolabe also touched at Menado and pro- 
cuicd collections. Since my return home, tlie Dutch nat- 
uralists Kosi-NUhio. .and Bitknstrin have made extensive 
collections both in North Celebes and in the Sul.i Islands; 
Vet all tlieii researches combined have only added eight 
species o) land birds to those forming part of my own col- 
lection a tact wliich renders it almost certain that there 
are ver y Imv more to discover. 

Besides .Salayer and Boutong on the south, with Feling 
anil Bungay on the east, the three islands ot the Sula (or 
Zula) Archipelago also belong zoologically to t idebcs, al- 
thoiigli their position is such that it would sccin more nat- 
ural to group them with tlie Molueeas. About 4X land 
birds are now known from the Sula group, and it we reject 
from these five species which fmve a wide range over the 
Archipelago, the remainder are much more cliaiactciislic 
of Celebes than of the Moluccas, •rhirly-onc species ate 
identical with those ot tlie former island, and lour are rep- 
resentatives of t'elelies foims. while only eleven aie Moluc- 
edn species, and two more representatives. 

But although the Sula Islands belong to t-elebcs, they are 
.so close to Bourn and the .southern islands ot the tjilolo 
group, that several piiiely Molucean forms have migrated 
there, whicli are quite unknown to the island ot Celebes 
itself; the whole thirteen Molucean siiecies being in this 
categoiy, thus adding to the productions of Celebes a 
foreign element which docs not really belong to it. In 
studying the peculiarities of tlie Celebcsian fauna, it will 
therefore be well to consider only the productions of l)ic 
main island. 

The number of lainl birds in tlie island ol ( elebes is 128, 
and from these we may. as before, strike out a small number 
of speeies which roam over the wliole .\rclii]>clago (often 
from India to the I'acific), and which iliertforc only scive to 
disguise the peculiarities of individual islands. 1 hese are 
20 in number, and leave 108 species wliich wc may consider 
as more especially characteristic of the island. On ac- 
curately comparing these witii the birds of all the surtound- 
ing countries, we find that only nine extend into the islands 
westward, aiul nineteen into tlie islands eastward, while no 
less than 80 are entirely confined to the ('elebesian fauna — 
a degtee of individuality which, con.sidcring the situation 
of the island, is hardly to he equalled in any other part of 
the world. If we still more closely examine tliese 80 species, 
we .shall he stitick by the many peculiarities of structure 
they jiresent. and by the curious allinities with distant parts 
of the world which many of them seem to indicate. These 
points are of so much interest and importance that it will 
be necessary to pass in review all the.se species which are 
peculiar to the island, and to call attention to whatever is 
most worthy of remark. 

Six species of the hawk tribe are peculiar to Celebes; 
three of these are very di.stinct from allied birds which range 
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over all India to Java and Uorneo. and which thus seinn to 
be suddenly changed on entering Celebes. .Another (.If- 
cipiler Irinolatus) is a beautiful hawk, with elegant rows of 
large round white spots on the tail, rendering it very con- 
spicuous and quite different from any other known bird of 
the family. Three owls are also peculiar; and one, a barn 
owl {Slrix rosenbergii), is very much larger and stronger 
than its ally Strix jaranica, which ranges from India through 
all the islands as far as Lotnbock. 

Of the ten parrots found in ('elebes, eight are peculiar. 
Among them are two species of the singular rae(iuet-tailed 
parrots forming the genus Frionilurus, and which are char- 
acterized by possessing two long spo*)n-shai)ed feathers in 
t he tail. Two allied species are found in t he adjacent island 
of Mindanao, one t)f the Philippines, and this form of tail is 
found in no other parrots in the whole world. .A small 
species of lorikeet i Tri( hofilossus Jlnvorirtdis) seems to have 
its nearest ally in Australia. 

The three woodpeckers which inhabit the island are all 
peculiar, and are allied to species found in java and Borneo, 
although very different from them all. 

Among the three peculiar cuckoos two are very remark- 
able. Fhirnicophaus (iillirhynchus is the largest and hand- 
somest species of its genus, and is distinguished by the tliree 
colors of its beak, bright yellow, red. and black. liudynamts 
melanorhynchus differs from all its allies in having a jet- 
black bill, whereas the other species of the genus always 
have it green, ycdlow, or reddish. 

The Celebes roller (Coracias temmincki) is an interesting 
e.xample of one S]recies of a genus being cut off from the rest. 
There are species of Coracias in liurope, Asia, and .Africa, 
but none in the Malay Peninsula, Sumatra, Java, or Borneo. 
The present species seems therefore (piite out of place; and. 
what is still more curious, is the fact that it is not at all like 
any of the .Asiatic species, but seems more to resemble those 
of Africa. 

In the next family, the bee-eaters, is another ecptally 
isolated bird ( Meropunvn jorsteni), wliich combines the 
characters of .African and Indian be<“-ealers. and whose only 
near ally {Meropo^un breu'cri) was discovered by M. Dt 
CHAM.l.t; in West .Africa! 

The two Celebes hornbills have no close allies in those 
which abound in the surrounding countries. The only 
thrush {(ieocichlit crythmnola) is most neatly allied to a 
species peculiar to Timor, Two of the fly-catchers are 
clo.sely allied to Indian species which are not found in tlte 
Malay I.slands. Tw'o genera somewhat allied t<i tlie magpies 
{Streptocitla anrl Charitornis). but wltose affinities are so 
doubtful that Professor Schi.kokl places them among the 
starlings, are entirely confined to Celebes. They are beauti- 
ful long-tailed bird.s, with black and white plumage, and 
with the feathers of the head somewhat rigid and scale-like. 

Doubtfully allied to the starlings are two other very 
isolated and lieautiful birds. f)ne (Isnodes erylhrophrys) 
has asliy and yellow plumage, but is ornamented with broad 
stripes of orange-red above the eyes. The other (Fastlornis 
(dcbensis) is a blue-black bird, with a white patch on each 
side of the breast, and the head ornamented with a beautiful 
compressed scaly crest of feathers, resembling in form that 
of the well-known cockof the rock of South America. 
The only ally to this bird is fciUnd in Ceram, and has the 
feathers of the crest elongated upward into <iuite a different 
fr)rm. 

•A still more curious bird is the Siissiroslrum paufi, which 
although it is at present classed in the starling family, dif- 
fers from all other species in the form of the bill and nostrils, 
and seems most nearly allied in its general structure to the 
oxpeckers iBuphaga) of trfipical .Africa, next to which the 
celebrated ornithologist Prince Bo.napartk Anally placed it. 
It is almost entirely of a .slaty color, with yellow bill and 
feet, but the feathers of the rumi> and iijiper tail-coverts 
each terminate in a rigid glossy pencil or tuft of a vivid 
crimson. These pretty little birds take the place of the 
metallic-green starlings of the genus Calornis, which are 
found in most other islands of the .\rchipelago. but which 
are absent from (.'elebes. They go in flocks, feeding upon 
grain and fruits, often frefiuenting dead trees, in holes of 
which they build their nests, and they cling to the trunks 
as easily as woodpeckers or creepers. 

(Jut of eighteen pigeons found in Ccleljcs, eleven are 
peculiar to it. Two of them (Fhlonopus nularis and Tu- 
racana menadensis) have their nearest allies in Timor. Tw<» 
others (Carpophana Jorsleni and ChUeaenas Irislinmata) most 
resemble Philippine Island species, and Carpophaga radiaia 
belongs to a New Ouinea group. Lastly, in the gallinaceous 


tribe, the curious helmeted maleo (Megacephalon rubripes) 
is quite isolated, having its nearest (but still distant) allies 
in the brush-turkeys of Australia and New Guinea. 

Judging, therefore, by the opinion.s of the eminent nat- 
uralists who have described and classified its birds, we find 
that i.iany of the species have no near allies whatever in the 
countries which surround Celebes, but are either quite 
isolated, or indicate relations with such distant regions as 
New Guinea, .Australia, India, or .Africa. Other cases of 
similar remote alfinities between the productions of distant 
countries no doubt exist, but in no spot upon the globe that 
I am yet acquainted with do so many of them occur to- 
gether. or do they form so decided a feature in the natural 
history of the country. 

The Mammalia of Celebes are very few in number, con- 
sisting of fourteen terrestrial sjiecies and seven bats. Of 
the former no less than eleven arc peculiar, including two 
which there is reason to believe may have been recently 
carried into other islands by man. Tliree species, which have 
a tolerably wide range in the Archipelago, are — 1, the 
curious lemur {I'arsitis spectrum), which is found in all the 
islands as far westward as Malacca; 2, the common Malay 
civet [Viverra langalunga), which has a still wider range; 
and .(, a deer, which seems to be the same as the Rusa hip- 
pelaphus of Java, and was probably introduced by man at 
an early iieriod. 

The more characteristic .species are as follow; 

CynopUheciis nigrescens. a curious baboon-like monkey, 
if not a true baboon, which abounds all over Celebes, and 
is found nowhereelse but in tlieone small island of Batchian, 
into which it has probably been introduced accidentally. 
.\n allied species is found in the Philipiiines, but in no other 
island of the .Archi[)elago is there any thing resembling 
them. These creatures are about the size of a spaniel, of a 
jet-black color, and have the projecting dog-like muzzle and 
overhanging brows of the baboons. They liave large red 
callosities and a short fleshy tail, scarcely an inch long and 
hardly visible. They go in large bands, living chiefly in the 
trees, but often descending on the ground and robbing gar- 
dens and orchards. 

Anoa depressicornis (the Sapi-utan, or wild cow of the 
Malays) is an animal which has been the cause of mucli 
controversy, as to whether it should be classed as ox, buffalo, 
or antelope. It is smaller than any other wild cattle, and 
in many respects seems to approach some of the ox-fike 
antelopes of .Africa. It is found only in the mountains, and 
is said never to inhabit places where there are deer. It is 
somewhat smaller than a small Highland cow, and has long 
straight horns, which are ringed at the base, and slope back- 
ward over the neck. 

The wild pig seems to be of a species peculiar to the is- 
land; but a much more curious animal of this family is the 
Uabirusa, or pig-deer, so named by the Malays from its 
long and slender legs, and curved tusks resembling horns. 
This extraordinary creature resembles a pig in general ap- 
pearance. but it does not dig with its snout, as it feeds on 
fallen fruits. The tusks of the lower jaw are very long and 
sharp, but the upper ones, instead of growing downward in 
the usual way, are completely reversed, growing upward 
out of bony sockets through the skin on each side of the 
snout, curving backward to near the eyes, and in old ani- 
mals often reaching eight or ten inches in length. It is dif- 
ficult to understand what can be the use of these extra- 
ordinary horn-like teeth. Some of the old writers supposed 
that they served as hooks, by wliich the creature could rest 
its head on a branch. But the way in which they usually 
diverge just over and in front of the eye has suggested the 
more probable idea that they serve to guard these organs 
from thorns and spines while hunting for fallen fruits among 
the tangled thickets of rattans and other spiny plants. 
Lven this, however, is not satisfactory, for the female, who 
must seek her food in the same way does not possess them. 
I should be inclined to believe rather that these tusks were 
once U8< ful. and were then worn down as fast as they grew; 
but that changed conditions of life have rendered them un- 
necessary. and they now develop into a monstrous form, 
just as the incisors ol the beaver or rabbit will go on grow- 
ing, if the ojiposite teeth do not wear them away. In old 
animals they reach an enormous size, and are generally 
broken off as if by fighting. 

Here again we have a resemblance to the wart-hogs of 
Africa, whose upper canines grow outward and curve up 
so as to form a transition from the usual mode of growth 
to that of the Babiriisa. In other respects there seems no 
affinity between these animals, and the Babirfisa stands 
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completely isolated, having no resemblance to the piRs of 
any other part of the world. It is found all over Celebe.s 
and in the Sula Islands, and also in Bourn, the only spot 
beyond the Celebes Rroup to which it extends; and which 
island also shows some affinity to the Sula Islands in its 
birds, indicatinR, perhaps, a closer connection between 
them at some former period than now exists. 

The other terrestrial mammals of Celebes are, five species 
of squirrels, which are all distinct from those of Java and 
Borneo, and mark the furthest eastward ranRe of the Renus 
in the tropics; and two of Kastern oppossums (Ctdscus), 
which are different from those of the Moluccas, and mark 
the furthest westward extension of this Renus and of the 
Marsupial order. Thus we see that the Mammalia of 
Celebes are no less individual and remarkable than the birds, 
since three of the laiRCSl and most inlerestinR siu'cies have 
no near allies in surroundinR countries, but seetn vaRiiely 
to indicate a relation to the .African continent. 

Many Rroups of insects appear to be especially subject 
to loc.al influences, their forms and colors chauRinR with 
each chanRc of conditions, or even with a chanRe of locality 
where the conditions seem almost identical. We should 
therefore anticipate that tlie individuality manifested in 
the hiiiher animals wotild be still more prominent in these 
creatures with less stable organisms. On the other hand, 
however, we have to consider that the disi.iersii>n and mi- 
gration of insects is much more easily affected than that of 
mammals even of birds. They are mtich more likely to la- 
carried away by violent winds; their eRRS may be carried 
on leaves either by storms of wind or by lloatinR trees, and 
their larvie and putia-, often buried in trunks of trees or in- 
closed in waterproof cocoons, may be lloated for <lays oi 
weeks uninjtired over the oce*in. These facilities of dis- 
tribution tend to assimilate the productions of adjacent 
lands in two ways: first, by direct mutual interchanRC of 
species; and secondly by repeated immiRrations of fresh 
individuals of a species common to other islands, which by 
intercrossitiR, tend to obliterate the chatiRes of form and 
color, which differences of conditions miRht otherwise i»ro- 
duce, BearitiR these facts in mind, we shall find that the 
individuality of the insects of Celebes is even Rieater than 
we have any reason to expect. 

For the purpose of instiritiR accuracy in comparisons with 
other islands, 1 shall confine myself to those Rroups which 
are best known, or which I have myself carefully studied. 
BeRinniiiR with the I‘a[>ilionida, or swallow-tailed butter- 
llies, Celebes possesses 24 species, of which the larRC number 
of 18 are not found in any other i.sland. If we comiiare thi.s 
with Borneo, which out of 29 species has only two not found 
elsewhere, the difference is as .strikiiiR as any ihiiiR can be. 
In the family of the l’ierui(F, or white biittertlies, the dif- 
ference ig not (juite so Rreat, owinR perhaps to the more 
wandering habits of the group; but it is still very remark- 
able. Out of 30 species inhabiting Celebes, 19 arc ih-i uliai, 
while Java (from which more species are known than from 
.Sumatra or Borneo), otit of 37 species has only 13 peculiar. 
The DaitatdtF are large, but weak-llying biittertlies. which 
frequent forests and Rurdens, and are plainly but often very 
richly colored. Of these my own collection contains 16 
species from Celebes and 15 from Borneo; but whereas no 
less than 14 arc confined to the former islatul, only two are 
peculiar to the latter. The N ymphaluUe are a very extensive 
group, of generally strong-winged and very bright-colored 
butterffies, very abundant in the tropics, and rei)re.sented 
in our own country by our fritillaries, our Fuuc.evu.v, and 
our Purple Emperor. Some months ago 1 drew up a list of 
the Eastern species of this group, including all the new ones 
discovered by myself, and arrived at the following com]>ara- 
live results: 
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to each Island 
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Java. . . . 

70 

23 

... 33 

Borneo. . 

52 

15 

29 

f-elebes 

48 

35 

73 


The CA)lf.opiera are so extensive that few of the groups 
have yet been carefully worked out. I will therefore refer to 
one only, which 1 have myself recently studied — the 
Cetoniada, or rose-chafers, a grotip of beetles which, owing 
fo their extreme beauty, have been much sought after. 
From Java 37 species of these insects are known, and from 
Celebes only 30; yet only 13. or 35 per cent., are peculiar 
'o the former island, and 19, or 63 per cent., to the latter. 

The result of these comparisons is, that although t'elebes 


is a single large island with only a few smaller ones closely 
grouped around it. we must really consider it as forming one 
of the great divisions of the .\rchipelago, equal in rank and 
importance to the whole of the Moluccan or Philippine 
groups, to the Pajitian Islands, or to the Indo-Malay islands 
(Java, .Sumatra, Borneo, and the Malay Peninsula). 
Taking tho.se families of in.sects and liirils which are best 
known, the following table shows the comparison of ( elcbes 
with the other groups of islands: 

l>APII.l(».MI),1-; AMI HAWKS, PAKUOIS. 

Pll'klP.l.; AND PK.KONS 

Per cent, of iieculiai I’er cent, of peculiar 
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.s6 
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()6 
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('elebes 

69 

. . 60 

Moluccan group 

52 

. . 62 

Timor group . 

42 

47 

Patman grout > 

. . 64 

74 


These large and well-known families well reinesent the 
general chariicter of the zoology of Celebes; and they show 
that this i.sland is really one of the most isolated portions of 
the .Xrchipelago. although situated in its very centre. 

But the insects of Celebes present us with other phenom- 
ena more curious and nitire difficult to explain than their 
.striking individuality. The butterflies of that island are in 
many cases characterized by a peculiarity of outline which 
distinguislies them at a glance from those of any other part 
of the world. It is most strongly manifested in the I'apttws 
.Old the l^itrida, and consists in the fore wings being either 
strongly curved or abriqilly bent near the base, or in the 
extremity being eUmgated and often somewhat hooked. 
Otit of tiie 14 siiecies of I’aMUo in (Vlebes, 13 exhibit this 
peculiarity in a greater or less degree, when compared with 
the most nearly allied species of the surrounding i.slands. 
I'eii siH-cies of lUnidif have the same character, and in four 
or five of the Xymphaltda' it is also very distinctly marked. 
In almost every case the spivies found in Celebes are much 
larger than those of the islands westward, and at least equal 
to those of the .Moluccas, or even larger. The difference of 
form is however the most remarkable lealure, as it is alto 
gether a new thing for a whole set oi species in one country, 
to differ in exactly the same way from the corresponding 
sets in all the surrounding countries; and it is so well marked, 
that without looking at the details of coloring, most Celebes 
and many I'trridtv, can be at once distinguished 
from those of other Islands liy their form alone. . . . 

From the analogy of birds, we should suppose that tfie 
IHiinted wing gave increased rapidity of tlighl. since it is .i 
character of terns, swallows, falcons, and of the swift-tlying 
pigeons. .A short and rounded wing, on the other hand, al- 
w'ays accompanies a more feeble or more laborious fiight, 
and one much less under command. We might suppose, 
therefore, that the biittertlies wliich i>os,sess this peculiar 
form were better able to escape pursuit. But there seems 
no unusual abundance of insectivorous birds to render this 
neces.sary; and as we can not believe that such a curious 
peculiarity is without meaning, it seems probable that it is 
the result of a former condition of things, when the island 
possessed a much richer fauna, the relics of which we see 
in the i.solated birds and Mammalia now inhabiting it; and 
when the abundance of insectivorous creatures rendered 
some unusual means of escaite a necessity for the large- 
winged and showy butterffies. It is some confirmation of 
this view, that neither the very small nor the very obscuiely 
colored groups of butterffies have elongated wings, nor is 
any modification perceiitible in those strong-winged groups 
which already possi-ss great strength and raiiidity of flight. 
These were already sufficiently pnUected from their ene- 
mies, and did not require increased power of escaping from 
them. It is not at all clear what effect the peculiar curva- 
ture of the wings has in modifying fiight. 

Another curious feature in the zoology of ( elebes is also 
worthy of attention. I allude to the absence ol several 
groups which are found on both sides of it. in the Indo- 
Malay islands as well as in the Moluccas, and which thu.s 
seem to be unable, from some unknown cause, to obtain a 
footing in the intervening island. In birds we have the two 
familie.s of /’iw/urgn/tf and I.iinnuhr, which range over the 
whole Archipelago and info .\ustralia. and which yet liave 
no representative in ('elebes. The genera ( O'a among 
kingfishers. Critiiger among thrushes, Rhipidura among fly- 
catchers, (’nlornis among starlings, and Krylhrura among 
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finches, are all found in the Moluccas as well as in Borneo 
and Java, but not a single species belonging to any one of 
them is found in Celebes. Among insects, the large genus 
of rosc-chafers {Lomaptera) is found in every country and 
island between India and New Guinea except Celebes. 
This unexpected absence of many groups from one limited 
district in the very centre of their area of distribution, is a 
phenomenon not altogether unique, but, I believe, nowhere 
so well marked as in this case; and it certainly adds con- 
siderably to the strange character of this remarkable island. 

The anomalies and eccentricities in the natural history 
of Celebes whicli I have endeavored to sketch in tliis chap- 


in the Malay Archipelago as far as Celebes, which is its 
furthest eastern limit. Dr, Si I-ATIir has proposed for the 
hypothetical continent connecting these distant points, and 
whose former exi.stence is indicated by the Mascarene 
Islands and the Maidive coral group, the name of Lemaria. 
Wliether or no we believe in its existence in the exact form 
here indicated, the student of geographical distribution 
must see in the extraordinary and isolated productions of 
Celelies, [iroofs of the formiT existence of some continent 
from whence the ancestors of tliese creatures, and of many 
other intermediate forms, could have been derived. 

In this short sketch of tlie most striking iieculiaril ies of 
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certain likenesses of the Trinil skull cap to those 
of the j^ibhon impressed Duuois to such an ex- 
tent that he believed in a closer relationship be- 
tween this ape and Pithecanthropus than any he 
felt could exist between Pithecanthropus and 
chimpanztH'. In his first publication Donois 
did not advance beyond this point. Only later 
did he conu' out with his own idea accordin.^ to 
which Pithecanthropus must be considered as a 
true j^ibbon, although a jiiant and somewhat 
transformed one, and, for this reason, no direc't 
connections with eith(‘r anthropoids or man 
could exist. Rven after the discovery of Sinan- 
thropus pekinensis wdiich released Pithecanthropus 
from the nu^rpholoj^ical is(dation in which Dtmois 
had placed him, he refus('d to make' any con- 
cession in this regard. In August 1938, I visited 
Dniiois at tin- Aluscum in Leyden and enjoyed 
the great privilege of Ix ing shown the whole 
i'ithecanthropus material and of having Donois 
himself explain it. In rc'turn 1 made him ac- 
quainted with some intf'resting sp('ciniens of the 
Sinanthropus mati-rial in which he showi'd a 
^reat inti'rest. Nevertheless, h(> was very re- 
ticent in discussing the [)roblem of the relation- 
ship betwc'eii the two types. Som<* months lati'r 
I r('ceived a letter in which lu* accepted my <’las- 
sification of Sinanthropus as the most fniinitive 
hominid, so far known, but he scrupulously 
avoided mentioning Pithecanthropus in this con- 
nection. Api)arently he still stuck to his old 
idea, regarding Pithecanthropus as a (piite dil- 
ferent and imicjiie ijrimate from which tio direct 
line leatls to man. 

Drnois’ conclusions with regard to the classi- 
fication of J'itheranthropus, as set lorth in his 
first i)ublication, met with a divided recc'ption. 
W Ink' some critics accepted the giblxm thesis, 
but without acknowledging the intermediate 
(wolutionary character of Pithecanthropus, others 
regarded the fossil as a true hominid. There was 
the same discrepancy of opinions with regard to 
the nature of the femur and tooth, and whether 
they btdonged to the same individual or at least 
to the same t>'])e, as that repia-sented by the 
skull, d'he critics agreed only in one point; in 
general shape, proportions and details, the lemur 
apjH-ared to be so like that of modern man that 
it could hardly have belonged to a skull which 
had such small capacity and so pronouncedly 
a[)e-like features. If Drnois were right, the 
“mi.ssing link," the disco\'ery of whic’h he 
elaimed, was a reality; for here wc- luive before 
us a human femur and a skull very similar to 
that of an ape, combined in oiu' individual. 
Although this was not exactly the kind of miss- 
ing link of which anthropologists had dreamed, 
it coukl at least pass as such. 

Some new’ light on the Pithecanthropus prob- 
lem was shed by the di.scovery of Peking man. 
I'he archaic form of the Sinanthropus skull with 
those characteristic features, lowness of tlu' 
brain case, ri'ceediiig torehead, h<‘avy and far- 
projecting frontal and occipital tori combined 
with relatively small cranial capacity, has its 
Counterpart in the' skull cap of dVinil. However, 
the Sinanthropus skulls are more complete* than 
the' fragme'iitary Pithecanthropus skull, anel 
the'ie* can be* no eloubt that they are theese e)f true 
hominiels. The* like'iie'ss betwe'cn the twe>, there- 
fore, makes it evielent that Pithecanthropus, tex), 
niust be consiek're'el a he)miniel. Se)me years be- 
fore the' first Sinanthropus skull was dise'ove're*el, 
the German anthropok>gist Wkinkrt trieel to 


recemstruct the 'rrinil brain ease; after having 
stuelie'el the original material and having noteel 
the main lanelmarks esse*ntial for such an at- 
tempt. On the' basis of his restoratiejn VVeinkRT 
arrive'd at the conclusion that the 'IVinil skull is 
the* skull of a iKuniniel although infe-rior to any of 
the' kne)wn Ne'anelerthalians. Inek'ed, the nu'as- 
urements of the- re-store'e! skull agree’, in some 
case-s with surprising accuracy, with those of the 
late'r fejunel Sinanthropus skull. 

d'he're' was still another probk'in which was 
Iwought close-r te) its solution through the 
Sinanthropus discove'ry. llu' excavations in 
('hoLikoiitk’n tiot only provided us with skulls 
of Sinanthropus Imt also with a gre’at many 
te'eth, se)me‘ isolate’d, some still embedded in the 
jaws, and finally with some* hanora which, al- 
though incompk’te', gave- a satisfactory idea of 
size, form aiul proportions of the lower limb. 

The upper metlar, a thin! right one, which 
l)i ne>i.s had re’e-orek-d as found in the imnu'diate 
neighborhood of the skull cap and had, therc'l'ori', 
attril)ut('d to Pithecanthropus, had raised sus- 
pie ion e'arly that it e:oukl not be the tejoth of a 
gibbon-like jerirnate or eve'ii of a hominid. its 
re'semblance to the’ molar of the’ living orang- 
utang suggeste’d that it might re’ally be an orang 
tetoth and its associiition with the Pithecan- 
thropus skull a purely aeridenlal one’. A se-e'ond 
uppe'r molar, not me’ntioiU’el in Dtiiejis’ rei)ort 
of 1894 but liste'el as a Pithecanthropus tooth in 
the author’s late’r publication (1924), met with 
the’ same fate-. Ihe' reason was that DuhoiS 
first attribute’el the’ see’emel tooth, found at a 
distane'e' of .some’ ihre'e’ meters from the' original 
I)osition of the skull cap, to a Cynocephalus: yeT 
there' is practie'ally no diitcrence betwe’e’D this 
tof»th and the first one', 'I'he Sinanthropus ui)per 
nieilars are not oidy sm.alk'r th.tn Dt neais’ al- 
k’geel Pithecanthropus molars but also show a 
quite’ elilTerent patte’rn and one much more 
human. 

Although the’ ne’wly dise’overe’d Peking man 
neithe'r lent support to Drnois’ theory e)f the 
ape’-charaeter of Pithecanthropus nor to his 
claim that all the 'I'linil specinu'iis belonged to 
the’ same inelivielual, or at k’ast to the same type, 
it die! show the femur questieen in a lU’W light, 
rile* Sinanthropus fe'inur is certainly shorte-r than 
the' 'I'rinil femur. I here are' also some peculi- 
aritie'S in w hiedi it doee^not conform to llu' latter. 
On the whole, however, it turneel out to be a 
charaeteristic, human fe-mur with no definite 
signs of a re'al ap[)roae'h either to an anthre)pe)iel 
eer gil)l)on lemur. And this in spite' ol the’ primi- 
tive charae ter ol the Sinanthropus skull anel te’e’th. 
Since this was so, why the’ii e'ould ne)t tlu’ 1 rinil 
fe-mur akso belong to the I'rinil skull cap.’' 

'I'lie Pithecanthropus probk-m liegan to take 
aneghe-r turn when Dr. Rvi.rit von KoKNie.s- 
W AI.D toeak the matter in hand. Alter Di Hens’ 
return te) Holland, in 189.S, nobexly seemed in- 
cline’d to follow his k-ad. kossil man in Ja\'a 
was as elormant as he was before Drnois' ar- 
rival. Eve’ll the- e'ourage'ems e-xpeelition of Mrs. 
E. .Srlk.nk.x in 1907-1908 proveel a e'omplete 
failure from the- view-iX)int of paleoanthropcdogy. 
It did not bring any new' human mate-rial to 
light - except for a worn tooth eT que'stionable 
proveiianex' anel nature, anel it was unable to 
draw the attentiein e)f the scientific world to this 
spe-cial spot for a se’Ce)nd time. All the credit 
that this ne'gligeiice finally gave way to keen 
interest, growing from year to ye^ar, must go to 
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VON Koenigswald’s initiative and energy. Von 
KoI'NIGSWALd’s credit is all the greater because 
his work was done almost as a hobby, without 
much more than benevolent toleration on the 
part of his superiors, and with very limited 
financial support, first granted by the ( arnegie 
Institution of Washington through its then 
president. Dr. John C. Mekriam, and later sup- 
plemented by the ('enozoic Research Laboratory 
in Peiping with the consent of the Rockefeller 
Foundation in New York. 

Three important discoverit's, each following 
the other in a short spact* of time, mark the bt*- 
ginning of the new era. Phey were remarkal)le 
also in so far as they came from sites which had 
previously yielded only animal bones. 'Plu' first 
specimen, recovered in IWfi, was, surprisingly 
enough, the calvaria of a child which can hardly 
have been more than two years of age. d'here 
can be no doubt that this is a human skull. Al- 
though diagnosis as to the particular typ<‘ is 
very difficult because of its immature state, it 
can be said with certainty that the skull belongs 
to a primitive h(jminid form. VoN KoENKiswAi.i) 
gave the non-committal name of “Homo modjo- 
kertensis’’ to it, leaving (loul)t, by this ambiguous 
appellation, as to whether we hav(* a Pitheain- 
thropiis baby before us or one of another, so far 
unknown human form. I'o complicate the mat- 
ter still more, the skull was dug from a site far 
away from Trinil, at .Modjokerto near .Soeral)aja 
in Fast Java, and from .strata which underlie the 
Trinil formation and has been named Djetis b<‘d. 
The geological facts, therefort*. seem to indicate 
that the skull, in spite of the fragile charact<‘r of 
those infantile bones, repre.sents a type g<‘ologi- 
cally okler than the hominid from Trinil. If, 
however, tin* Modjokertensis skull is identical 
w'ith the Trinil form. Pithecanthropus must 
reach down from the IVinil into the next low'er 
period. 

d'he next specimen, recoven'd in 1937, was 
from a new site, tin* Sangiran district near 
Soerakarta, but this time it was from a horizon 
with the same fauna as that of Prinil; this speci- 
men was the fragment of a lower jaw. 'I h(‘ four 
teeth which were pr(‘.served, the expos«‘d, empty 
sockets of three more and the character of the 
bone, left no doubt that the jaw' belongs to a 
hominid which must have had a small, man-like 
canine and a first j)re-molar also of man-lik<‘ 
character. As the specimen was found in a 
typical 'Prinil formation voN Koenigswald at- 
tributed it to Pithecanthropus and called it Pithe- 
canthropus Mandible B. 

Pile third specimen, recovered in 1938, and 
again coming from the Trinil bed of .Sangiran, is a 
skull. This skull is astonishingly like Duhois’ 
skull cap from Prinil in general form as well as 
in some characteristic structures and, therefore, 
undoubtedly repre.sents the same type, namely 
Pithecanthropus. Rut it differs from the Tritiil 
caf) in one decisive point. It is more complete, 
for essential parts of the base are preserved, and 
this makes certainty of what was at first deemed 
<mly a probability. Pithecanthropus, .so far as he 
is represented by these two skulls of 'Prinil 
(Skull I) and Sangiran (.Skull II), is a true 
hominid and corresponds to about the same 
evolutionary stage as Sinanthropus. As the 
.Sangiran skull is smaller than the 'Prinil rme al- 
though both are adult and relatively old, to 
judge from the condition of the cranial sutures, 
it se(*med safe to Cf)nsider th(‘ larger one as a 


male and the smalh'r one as a female. 

'Pile position of the baliy skull of Modjokerto 
remained unaffected by the new discoveries but 
it is another matter with tin* lower jaw of .San- 
giran (Mandible B). 'Phis mandible is of about 
the same size and proportions as the male 
Sinanthropus mandible Cl I. Pherefon*, it pro 
vided evidence that the same proportions be 
tween size of skull and size of jaw are valid in 
both Pithecanthropus and Sinanthropus, and 
proved itself too large for either of the known 
Pithecanthropus .skulls. Another difficulty arises. 
'Phe first discovery of a human skeletal part 
which Dubois ever matie on Java’s soil was that 
of a small fragment of a lower jaw' with the broken 
root of one tooth (first premolar) in situ. Dubois 
found this pi('C(‘ in 1890 in the so-called Kendeiig 
deposits, not very far from Prinil. But he clid 
not return to a study of this bone until 1924. 
'Phen he described it as the mandible of Kedung 
Brubus and attributed it to Pithecanthropus 
(later called by von Koenig.swaed and mys(4f 
.VIandil)h‘ A). Ilow'cver, this mandible is not 
only considerably smaller than the Sangiran 
Mandible B but differs from it in the very pe- 
culiar conformation of the lower margin, in 
particular of tin* digastric fossa. While the 
Sangiran mandible agrees in this respect with 
all known hominid mandibh'S including those of 
Sinanthropus, the Kedung Brubus mandibh^ is 
entirely (lifferent. Phe character of the fossa 
distinguishes it not only from any fossil or recent 
human forms but from fossil and recent anthro 
poids also. On the other hand, there seems to 
be no question as to the human character of the 
fragment in spite of its small size. II DtJBois 
did not he.sitate to li.st tlie Kedung-Brubus jaw 
among the nmiains of Pithecanthropus, th\^ 
classification can be done with far more justi 
fication for the .Sangiran mandible of 1937. 

Additional discoveries, still more surprising 
than the earlier oik's, wen* mad(‘ by yi)N Koe 
NiGSWALD but they brought no solution to thi 
old Pithecanthropus problem. On tlu- contrary', 
they complicated it more and more. One of the 
discoveries was the fragment of a juvenile skull 
cap w'hich was found in 1938. During my stay in 
Java, I was able to recognize this as a typical 
Pithecanthropus and called it Skull III. It seemed 
to. serve as corroboration that all human bones de 
riving from 'Prinil beds, regardless of special site, 
Ixdong to Dubois’ Pithecanthropus erectus. 
However, the next find, made in 1939, did not 
seem to fit too well into this picture. Phis new 
find was an almost complete upper jaw and the 
greater part of a brain case with forehead and 
face missing (Fig. 102). Like the mandible and 
the second and third skull caps it came from the 
'Prinil beds of Sangiran. 'Phe misfortune is that 
the parts preserved are crushed and the frag 
ments partly dislocated so that only a restricted 
use can be made of the specimen. But what has 
remained is sufficient to determine the charactei 
of the skull with certainty. It is the skull of a 
true hominid, the intact occipital region of the 
braincase shows a great ri^semblance to that ot 
Pithecanthropus although it differs from the 
'Prinil and .Sangiran skulls in some very characti r 
istic features. The braincase is larger and niiich 
more massive and heavier. The so-called sagittal 
crest which crowns the braincases of Sinanthro 
pus and, to a lesser extent, of Pithecanthropus 
like the “lophos” of the ancient Greek helmet, 
is very pronounced. But in this new braincase 
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the crest does not consist of a continuous keel- 
like ridge but rather of a chain of more or less 
isolated knobs. 

Certain features of the maxilla are still more 
unusual for a hominid. The upper canines, both 
of which are well preserved, have the samv form 
and size as those of Sinanthropus and are, there- 
fore, quite different from any anthropoid canine; 
but there is a broad gap (diastema) on either sidJ 
l)etween the canines and the lateral incisors. 
Furthermore, the second upp(‘r molar is con- 
siderably larger than the first and third ones. 


we believed, be considered as females. Conse- 
quently the new skull which we called Pithe^ 
canthropus Skull IV was regarded as a mah‘ in 
which case Its heavy character, opposed to the 
gracile one of the earlier skulls, could find a 
satisfactory explanation. But this complaceiicv 
did not last long. 

Some months afti-r the discoverv of this skull 
a piece of a lower jaw with some teeth was picked 
up again from th<‘ d'rinil l,(‘d in the Sangiran 
district. In spite of its fragmentary condition 
with the conseiiuenf obsiairity of the characters 



KlGtJHK 102. - PtUnuauthrvPus rohustus {SVwW IV). Rkconstkci i k.n in thkkk oi arikks 
PROFII.K. X/i. 1 he reconstructed i)arts in lishfer color. The lower jaw is a reconstruction of 
the I Uhfcanlhropus Mandible lQ.t7 (U) adjusted to .Skull IV 


In addition the palate is completely smooth and 
carries no rugosities. Finally, the maxilUi is 
much longer and broader than any known human 
jaw, fossil or recent. There is no doubt that all 
these peculiarities are either typical simian 
leatures which have never before bt>en encoun- 
ta-red in any hominid skull, or they repre.sent, 
as for example, the strange sagittal crest, a 
novelty for man and apes. 

When VON K 0 F.NIG.SWAI.D and I the prep- 
aration of this skull was carried out at the* 
enozoic Research Laboratory in Peiping 
''are first confronted with this skull and its 
mstmctive characteristics, we were dubious as 
Its true Pithecanthropus natun*. But we set 
mir doubts at rest by consoling ourselves with 
fact that the original Pithecanthropus had 
'll available for comparison and that 

ai* of the most conspicuous of the existing dif- 
rrences might be due to differences in sex. I'he 
'rinil skull (I) and the Sangiran skull (II) could. 


of its dentition, the jaw showed clearly that it 
was neither of tlu' same kind as the Pithecan* 
thropus Mandibh' B nor ol the Kedung Brubus 
Mandilile A. Both it and the ti'eth are consider- 
ably larger than e\en tin* first one. 'I'here are 
some features which bear a reseinldance to the 
jaw' of an orang-utang hut others which point 
rather in the direction of hoininids. The trouble 
is that, for tlu' time being, nothing but a cast is 
available, and the war has discontinued any 
communication with Java. I he definite verdict 
on this specimen must, therefore, be postponed. 
But whatever the final verdict may be, the jaw’ 
certainly represents a ty})<' somehow internu'diate 
between anthropoid and man yet not identical 
with Pithecanthropus erectus. 

Finally, in 1941 that is to say so far as we 
have heard of what has happened in this special 
field in Java von Koknigswai.d found an- 
other fragment of a lower jaw, also with some 
teeth (Figs. 10.? a f; 104 a (1). This, as proved by 




Figi.’rk 103. — Mandih! K FRAf.Mi'NT OK Megavlhropus pnlaenjavanifus von Koojii^swald in) compared with the same 
portion of Piiheranthropus Mandible 13 (7^), modern man (r), malcKorilla (d), nialeoraiiK-iUang (e), and male chirnpanzt'C if). 
All al)OUt X H- I-ateral (bneeal) view.- The picture shows the difference in size of bone and teeth, the conformity 
aitumK the hominid types (n, l>, c) and their dissimilarities from the anthropoids (J, t\J). 


intjch larKor than Skull 1\'. I'his iniplifs that 
this new hominid type as compan-d with recent 
man or with the known fossil forms was of gi- 
gantic size. Von KoI-NIOswai.O himself recog- 
nized the giant character, for a letter from Ir. 
\V. ('. B. Koolhovkn, Director of the Geological 
Survey of tin* Netherlands Indi<*s, a<lvising that 
the casts had been mailed, anutrunced that 
VON Koemgswait) called the type “i/eguw- 
thropus palaeojavanictis.” In assigning this 
name he acknowledges, at once, that the man- 
dible differs from Pilheainthropus in its main 
characters. Such a classification is all the more 
justified since the giant jaw possesses some 
peculiarities which clearly indicate that it is of a 
more primitive character. In one of these, the 
formation of the digastric fossa, the jaw even 
approaches one of the fossil anthropoids, Dryo- 
pithecus fontani. d'he shape oi the dental arch 


(d) the mandible of Sangiran found in 19d9 which 
is, for the present, undeterminabhy and (4) the 
mandible of Me^anthropus. Kach of these is 
larger than the preceding. ICven if the mandible 
of 1939 is set aside because of its (|uestionabIe 
character, there remains Pithecanthropus Skull 
IV, the upper jaw f)f which indicat(‘s that the 
low’er one must have be(‘n smaller than the 
Me^anthropus mandible but larger than the 
Pithecanthropus Mandible B. This strange 
.sequence in size reveals a clear tendency to- 
w'ard gigantism and |)roves that the enormous 
size of the Me^anthropus mandible is not an 
isolated phenomenon but rather a definit(* step 
in a determined line of evolution. 

That there must have Ijeen a real strain of 
gigantism in the line of human anc<“Stry has been 
proved by another discovery which we owe, 
once more, to the passionately iiujuiring niiml 



385 


Wkidenreich: The Puzzle of Pithecanthropus 


of Dr. R. VON Kof: NIGS WALD. In searching for 
fossil teeth in the Chinese apothecary-shops of 
Hong Kong, he came across a right lower molar 
of a primate of colossal dimensions. Thejtooth 
was worn but nevertheless von Koenigswald 
was able to recognize it as the tooth of a primate 
evidently high in the classificatory scale. He 
described it (1935) as the molar of an unknown 



Figure 104. — Mandiule fragment of Meganthropus 
palaeojavanicus von KocniKswalci {a) compared with the 
same portion of modern man {h), male gorilla (r), and male 
chimpanzee (d). All about X Viewed from above 
(occlusal surface). 


anthropoid and gave the type the name 
gantoptthecus hlacki." Later he acquired a 
second tooth, in the same way. This was an 
upper molar, only slightly worn. Later still he 
came into possession of a third tooth, another 
third lower molar but a left one this time, which 
showed no sign of attrition. All three teeth have 
one peculiarity in common; their roots are 
broken ofT at the neck. Only in the last of the 
three is the jX)Sterior root preserved. 'I'his fact, 
together with the circumstance that they were 
picked up in an apothecary-shop in Hong Kong 
where they were among teeth of Slegodon, tapir, 
orang-utang and other mammals, all of which 
had b(‘en deprived of their roots, offers an un- 
failing clue as to their provenance. VVe know 
from the research work of rKiLiiARD de Chardin, 
Young, Pei, and Chang (1935) that teeth, whose 
roots have been gnawed off by porcupines, and 
skeletal elements of the same fauna are character- 
istic of the fauna which have been recovered 
from the so-called “yellow deposits” in certain 
caves of South China. The deposits and tin* 
bones they contain belong to the Middle Pleis- 
tocene, or possibly to the Lower Pleistocene. 
Gigantopithecus, so far known only from Chinese 
chemists’ shops in Hong Kong, is apparently a 
member of this fauna. This fauna, however, is 
not restricteil to South (Tina but is the same as 
the Trinil fauna of Java, Von Koenig.swald 
and others have therefore called it the “Sino- 
Malayan fauna.” Although GiganlopitJmus has 
not shown up, so far, in java itself, it is safe to 
say that it is closcdy connected with the 'ITinil 
fauna. 

'J'his, how'ever, is not the whole story. The 
essential point is the recognition that Giganto- 
pithecus is not an anthropoid as assumed l)y von 
Koenigswai.d but a true hominid (Fig. 105). 
(This is not the place to enter upon a discussion 
of this special point, the interested reader is 
referred to my forthcoming paper.) In spite of 
their enormous size the teeth show' a typical 
human pattern which is quite different from 
that of any recent or fossil anthropoid. Resides 
this, some details of the pattern actually ap- 




E’igure 105. — Lower molar of Gigantopithecus (a), male gorilla {h). Sinan- 
thropus pekinensis (c), recent man (Amerindian) (d). Upper row in occlusal view, 
lower row viewed from the buccal side. All in natural size. 
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proach more closely to the pattern of modt'rn 
man than do e\en the t(‘eth of Sinanthrop^iis 
which, till Gi^antopithecus came to li^ht, was 
the most archaic hominid tooth of whicli wt* had 
knowledg(‘. On the otht'r hand, there are cer- 
t.dn features, in particular the length and shape 
of the lower molar, which must he considered as 
an indication of a \er>- i)rimiti\'e staj^e of e\‘olu- 
tion. 

(ti^antopithecus, which has Iceeii misnamed 
and should bc' called “ Gi^antantfiropus” it only 
the' iron rule ot scientific nomenclature' would 
allow it, represents the climax in the* c'volution- 
ary stage's of the* Soutlieast Asiatic hominids, so 
lar as size is conci'rned. d ht* upper surface's of 
the crowns both of upper and lowc'f molars are 
three tinu's lari^er than those' of moe.lern man; 
more' tlian one- third larue'r th.in the molars of 
Mr^aHthropHS as calculated on the' basis of the 
size of the [ireser^c'd mol.ir; and even a good deal 
larger than the' maximum re'cordi'd for the male' 
geailla. I lu' size' of tlu' skull or the' body-size 
of an indi\idual or t>|)e' cannot be computc'd 
with ce'rtainly on tlii' basis of size' of te'eth <done'. 
Xe\e'rt lu'less, it is safe to say th.it Gij’iUitopillir- 
cus must lia\ e lieen much bigger and talle'r than 
the bigge'St gorilla on rt'e-ord e'Spe'cialh' whe'ii 
account is take'ii of (he lact that, as a hominid, 
he* certainl)' had a much longe'r fe-mur than a 
gorilla has. 1 shall re'turn to this ejue'stiou latc'r. 
.As to M (’gnnthrapHS, the' size- of its manelible' anel 
ti'cth which have' been jiresc'rve'd give' an aji- 
proxim.ite idea of the' size' of liody wc' may e'X- 
pc'Ct. lie was a giant not merely whc'u gaugc'd 
liy the stature'-stand.ird of modc'rn man f)ut 
when measurc'd by that eif the' re'cent gorilla. 

'fuming back to F it Iterant liropus, it .sec'ms 
c'vidi'nt that not only Dineiis fmt also von 
K()i':Me;swAi,i) and I vscrc' mistaken in thinking 
that e'ae'h fossil bone of human appe/arane c' picke'd 
Up from tlu' frinil lied must be' a Fitheranthropns, 
or, in othi'r words, a t\i)e' having hominiel char- 
acter in general but with some simian traits. We 
know now tliat these beefs lodge' a gremt variety 
of forms similar to eacfi othc'r but with morpho- 
logical pe'CLiliarities distine't c'nough to distinguish 
each sharply when we try to unelerstanel their 
true' nature and relationships. As the* matter 
.stands now this is a very elifficult task. For the 
material available for such an analysis is very 
heterogeneous and most specimc'ns are' not eli- 
rt'Ctly comparable'. W'e have all togetlu-r femr 
mandible fragments; thre'C' more' or less frag- 
mentary adult skulls wlu'U the infantile skull of 
Sangiran and the' baby skull e^f .Mejeljoke'ito are 
not counted in; one' femur and two (or three) 
isolate el tee/th. But we' have met the skulls which 
belong to the' mandibles nor have' we the man- 
dibles which bc'long to the- skulls. We are, there- 
fore-, confined to infe re-nce-s which all be-ar the- 
hazarel oi the situation. But one- thing ise-vide-nt: 
II the Frinil skull cap (Skull I) is accepted as 
i)t nois’ holotype of Pithecanthropus erectus, 
only the Sangiran skull cap of 19.38 (Skull II) 
anel the infantile skull from the same- lejcality 
(.Skull III) can be classified as the same type. 
'Fhe massive “male” skull e^f Sangiran with the 
maxilla, designate-d as Skull IV, alre-ady showing 
a tendency toward gigantism, must !>(' plact-el 
in a .separate- greeup. I propose- for it the name 
''Pithecanthropus rohustus." In the case- of the 
mandible-s the- classification is much more dif- 
ficult. 'Fhe- biggest of all has bc'e-n single-d out by 
VON KoknHjSVvai.o in giving his type the proper 


name " Meganthropus palaeojavanicus." In elo- 
ing this he rightly acknowledged that this giant 
feerm was to be elistinguished freim Pithecan- 
thropus. Ace'eirding to the le-tter eif Dr. W. C. 
K.e:)OLne)VKN, mentioiu'd e-arlier, voN Koi'Niejs- 
WAi.i) considert'd the- elubioiis Sangiran mandible- 
of 1939, which I faile-d to identify with any 
known tyj)e be-cause of its ele-fective cemelition, 
as the' female feirm of Meganthropus. I am un- 
able te) agree with him because the;se' two differ 
freem e-ach other in funelame-ntal structure's whicli 
cannot be puslu-d asieh' by taking the easiest 
way out anel e-xplaining tlu-m as differene'e's of 
sex, Fhere is nei pre-ce-elent for such an eiccur- 
re-nce-. Whe-ther this mandilih' be-longs to Pithe- 
canthropus eir reiiiA'se-nts a type ol its own can 
e>nl>' be de-cieleel whe-n the- original is available-. 
But in this I'ase- it is also iiee-i-ssary that we fie 
(juite clear as to what is to be- re-garded as a 
Pithecanthropus mandilih'. Dunois who ase'ribe.el 
the- jaw of Ke-elung Brubus to Pithecanthropus 
hael nei either justifie at ion for such an attriliution 
but the- fact that the* j.iw was picke-el up from a 
Frinil be-el. Fhat e'annot be' .ie-e:e'pteel as a con- 
vincing crite-rion, particuhirlv as this mandible' 
de-viate-s from all known hominid mandibles. 
Fhe- .Sangiran m.indilih' eil 1937 corre-siionds 
mue'h more- chiselv' to what we' would e'xpect tfu' 
lowe-r jaw of the Frinil eir .Sangiran skull ca]! to 
be (Skulls 1 and II). in spite of the' fae t that it is 
actually toei large tor either. Considering the 
fact that this S.ingiran mandible' bears the 
eh.ise-st re'semblane-e to the' Sinanthropus nian- 
elible-; ednside-ring th.at the- sanu- is true' of the 
Pithecanthropus Skulls I and II anel the- Sinan- 
thropus skull; 1 do not feel that I am going far 
astray feir the [ire-se-nt in consieh-ring the S.ingiran 
manelible- of 1937 as the; mandilile type- of Pithe- 
canthropus erectus and the* Keelung Brubus jaw 
as ele>ul)lful. 

'Fhe- two iseilateel upper mejlars founel by F)i;- 
rtc)i.s together with the 'Frinil skull eannot l)e 
accepte-el ,is hominid te-e-th. Flie-ir leirm and 
patte-rn entire-ly cemforms with theise of an orang- 
utang, as 1 mentioneel e-arlie-r. On the- other 
hand, the maxilla of the* Sangiran skull which I 
have assigned to Pithecanthropus rohustus shows 
he)w the- upper molars of such a true- hominiel as 
Pithecanthropus really look. I'heir patte-rn is a 
typical human one-, quite dilfere-nt fre>m that eit 
Dcuois’ 'Frinil teeth. 

De-spite- all the help given by these new dis- 
ceiveries in elucidating some of the most eloubtlul 
points in the Pithecanthropus epiestion, ne) prog- 
re'.ss was inaele with regard to the Frinil femur. 
Its associatiem with the skull cap, Dubois’ rea- 
son feir attributing it to Pithetanthropus, has 
be;en proved fallacious. So far no othe-r femur, 
against which Duneiis’ cejuld be checked, has 
been secure.-d from the Frinil beds. It is true 
that, in 1932, Duneiis proclaimeel the- di.se'overy 
of no le.ss than five additional femora which he 
claimed as belonging to Pithecanthropus. These 
femora, mingled with ribs and other non-identi- 
fiable long-bones of mammals, were found in a 
box stored in the attic of the museum in Leyden. 
According to Dubois, "the new femora of Pithe- 
canthropus erectus were found in a collection ol 
fossil bones acquired from excavations executed 
at 'Frinil in 1900.” (Juite apart from the char- 
acter of these bones, nobody will accept the 
label on the box as sulTicient proof that they be- 
long to Pithecanthropus, especially as we have 
discovered how many different tyjU'S can be 



Later referred to as Revised Classification 




hominid: Meganthropu. 



Weidenrkich: The Puzzle of Pithecanthropus 


388 


covered by the label: Trinil. In addition, none 
of these femora agrees in size, form or proportion 
with the original Trinil femur. However, one 
fact is sure; these bones show all the character- 
istics of hominid femora but do not approach 
those of the gibbon or any anthropoid. Although 
the matter stands now where it stood fifty years 
ago, one very essential detail, at least, has been 
cleared up. 'I'he general human character of 
the femur alone cannot serve as a denial that it 
belongs to a primitive skull such as those found 
in the 'IVinil beds. For we now know that 
Sinanthropus which has a skull with similar 
archaic structures, nevertheless posse.sses a femur 
with more advanced features. Dubois called 
Pithecanthropus '' erectus” because he deduced 
from the length and the proportions of the Trinil 
femur, the erect posture of the creature to whom 
it belonged. That he was right in this conclusion 
in spite of the debatable nature of the femur 
follows from the skull of Pithecanthropus rohustus 
in which the base is preserved. This O'veals 
that the occ:ipital foramen occupies a ctntral 
position similar to that in recent man and in all 
fossil hominids. There is no rearward shift such 
as is exhibited by anthropoids w'hich walk, more 
or less, on all fours. Vet the great question still 
remains in abeyance, waiting for future discov- 
eries. Will these show that the femora of all 
hominid forms yielded by the d'rinil beds are as 
entirely like those of modern man as is Dubois’ 
'I'rinil femur? Or will the future show some 
femora with evidently primitive details which 
may eliminate the first found, stamping it 
definitely as the femur of a modern man acci- 
dentally mixed with other primitive skeletal 
elements? 

V\^e can take it as surely ascertained that not 
one but several primitive hominid types are 
buried in the sand and ashes of the Trinil forma- 
tion. In order to facilitate the following survey 
a list (Table I) recording all the specimens re- 
covered from Trinil beds has been added with 
the data referring to site, time of discovery, 
character, previous and definite classifications. 
.So far as a verdict, based on material both avail- 
able and reliable, is possible at present, there are: 
first, a form which Dubois called Pithecanthropus 
erectus; then, a form which I have called PithC' 
canthropus robustus; and finally, a third type 
called by von Koenigswald Meganthropus 
palaeojavanicus. Dubois' mandible of Kedung 
Brubus and von Koenigswald’s .Sangiran man- 
dible of 1939 cannot be classified now; nor can 
Dubois’ femur from Trinil. As to the relation- 
ship which the recognized types bear to each 
other, it is absolutely necessary to know whether 
the morphologic differences have the character 
of mere group variations within the same 
evolutionary stage of development or whether 
they are to be regarded as the expression of dif- 
ferent phylogenetic stages. I consider the latter 
alternative the right one, as I have set forth on 
the preceding pages. This view holds good 
without any reservation whatever so far as 
Meganthropus is concerned. This is not because 
it is a giant type -—'an argument of which the 
significance will be discussed later — but be- 
cause the jaw certainly reveals undoubtedly 
archaic features which are not merely wanting 
in the Pithecanthropus mandible of 1937 but 
which are not even indicated. As to Pithecan- 
thropus rohustus, the decision is more difficult 
because his most characteristic structures can- 


not be tested against Pithecanthropus erectus 
since the corresponding skeletal parts arc not 
preserved in the latter. However, what is left 
for comparison points in the same direction. 
The morphological sequence of the forms, recog- 
nized as hominids, recovt'red from the Trinil beds 
is, therefore, as follows; Meganthropus, Pithecan- 
thropus robustus, Pithecanthropus erectus. To 
which of these forms the baby skull of Modjo- 
kerto belongs cannot be told without a thorough 
investigation, but also in this case the answer 
will probably remain doubtful because of the 
infantile character of the specimen. 

It has become almost a rule in paleoanthro- 
pology that when a new hominid tyi)e is recov- 
ered scarcely one is proclaimed as lying in the 
line which leads to modern man. I'he type is 
usually held to be a representative of an extinct 
side-branch with no bearing on the problem of 
the ancestry of “ Homo sapiens." 1 do not share 
this prejudice. As I have repeatedly shown 
elsewhere there is not the slightest justification 
for all those claims, d'liey are completely ar- 
bitrary and based on purely subjective inipr(“S- 
sions. We do not know of any morphological 
criterion which testifies the generic specificity 
of any hominid form which, so far, has come to 
light. All that has been brought forward on this 
point has been based on merely geological con- 
siderations. It is argued that this or that type 
cannot be ancestral to another because it was 
found in the same geological horizon, or in oiu^ 
so close to it that there was no time for trans- 
formation. Or, it is said, a type which appears 
morphologically more primitive has been re- 
covered from a younger geological formation 
than the more advanced form; or conversely. 

How do the geological data stand in the case 
of the hominids from the Trinil beds? Dubois 
first believed that the Trinil formation was 
Upper Pliocene but today there is agreement 
among the experts that it belongs to the Middle 
Pleistocene, If this is true, all the hominids re- 
covered from the I'rinil beds, regardless of 
whether they represent more primitive or more 
advanced types, arc of the same geological period. 
Only the baby skull of Modjokerto must be dis- 
carded because it was found in the Djetis forma- 
tion which underlies the Trinil and is, therefore, 
of Lower Pleistocene age. Hence, the Modjo- 
kerto skull could serve as an indicator of time if 
only it were possible to determine which of the 
hominid types it represents. No doubt is ad- 
missible that the human fossils with which we 
are dealing have been dug or picked from the 
Trinil beds. But quite another question is the 
matter as to whether the different types they 
represent lived in the same geological period. 
All the skeletal parts are fragmentary and ap- 
parently broken before fossilization set in. .Some 
of the pieces show signs of having been rolled or 
weathered. The matrix in which they are em- 
bedded consists of a mixture of volcanic ashes 
and sand, packed together so that it is evident 
that the bones, or rather the fragments of bones, 
had been transported by mud streams over longer 
or shorter distances before coming to rest in the 
place where they were found. There is even the 
possibility that such transportation did not hap- 
pen once but several times. The stratigraphic 
conditions and the formation of the .Sangiran and 
Trinil sites have been discus.sed by de 'Ierra 
(1943). Von Koenigswald’s Sangiran Skull ol 
1938 {Pithecanthropus erectus) comes from the 
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bank of the Tjeinoro River and, according to 
DE Terra, especially from a layer of “sand with 
fine pebble layers and cross-bedding.” “The 
constituents are well waterworn and consist of 
volcanic rocks typical of the Merapi region from 
which the river descends.” Tlu* horizon “rc'pre- 
sents a fluvial deposit laid down in a shifting 
stream channel . . . The river carried a great deal 
of volcanic material, ashes as well as lapilli; in 
addition it must have picked up a great many 
bont'S of land fauna which populated the foothills 
of the great volcanic range in the south.” The 
cHi^nditions of the Trinil site from which Dubois’ 
sktih cap was recovered are still more obscure. 
De Terra arrives at the same conclu.sion: “the 
questions of whether then* has not been some 
redeposition in the Trinil horizon iluring Late 
Pleistocene or even post-Pleistoeene times de- 
mands further field study.” As to the character 
of the special horizons where the skull of IHthe- 
canthropus robustus and the mandible of Meg^ayi- 
Ihropus were picked u[), we are completely in the 
dark. But it can be supposed that tlu* conditions 
<lo not dirter in principle from those of the 
Sangiran site which yielded the Fithccanlhropus 
ere tins skull. 

Taking all this into consideration, the geologi- 
cal data, so far as they are known at present, give 
no evidence as to the age of the difFer«‘nt hominid 
types. They may have lived contemporaneously; 
but with equal justification it can be assumed 
that they lived in different geological periods 
and that their bones were later accidentally de- 
posited in the sanu* geological formation. But 
even their contemporaneity would not iK'c'es- 
sarily exclude any relationship either ascendant 
or descendant. Therefore, Alef^anthropus can 
well be ancestral to Pithecanthropus robustus and 
Pithecanthropus robustus ancestral to Pithecan- 
thropus erectus, as the morphological facts sug- 
gest. Gigantism then may w'ell have been a 
primary hominid condition and the tendency to 
decrease in size w'ould go hand in hand with the 
evolutionary progress and the differentiation in 
the direction of modern man. 

Here is where Gigantopithecus comes into the 
picture. There is little doubt that the hominids 
of Java, whichever type may have been the most 
rimitive, cannot have developed in Java itself 
ecause Java is a relatively young settling-place 
for primates. They must have migrated from 
the mainland in company with the fauna with 
which they are assen iated. As w'as said earlier, 
the “Sino-Malayan fauna” had its original seat 
in South East Asia during the Lower and Middle 
Pleistocene. Gigantopithecus is apparently the 
continental hominid representative of this fauna 
l)Ut its presence in Java is, so far, not noted. On 
the other hand, there is no evidence that a type 
like Meganlhropus or Pithecanthropus robustus 
lived on the continent of Asia. The only primi- 
tive hominid known from this area is Sinan- 
thropus. Sinanthropus, however, is a more ad- 
vanced type than Meganthropus and Pithecan- 
thropus robustus and more nearly corresponds to 
the evolutionary stage of Pithecanthropus erectus. 
(’igantopithecus may, therefore, be the ancestor 
of the java line of hominids as well as of their 
North Asian line. Gigantism in the ancestry of 
the Java hominids furnishes also the simplest 
explanation for the extraordinary size and ro- 
bustness of some of the Homo soloensis skulls. 
As I have shown elsewhere (1943) these skulls 
discovered by W. F. F. Oppenoorth, in 1932, on 


a terrace of the .Solo River, are morphologically 
more advanced than Pithecanthropits but less 
so than the various forms of the Neanderthal 
group. They can mo.st apjiropriately be inter- 
reted as Pithecanthropus typ(‘S with enlarged 
raincases and some structural differences due 
to this transformation. Geologically, the skulls 
belong to the Notopoero beds, overlying the 
Trinil beds, and consequently Upper Pleistocene. 
It seems difficult to trace the.se skulls l)ack to an 
ancestral form of such small size and relatively 
gracile appearance as showed by the Pithecan- 
thropus erectus skulls. But if skulls like Pithecan- 
thropus robustus or Meganthropus, having ap- 
parent gigantic traits, are in the ancestral line, 
this difficulty is ov*ercome. "Fhe Rhodesian skull 
and the lleidelb(>rg mandibh* bear witness that 
gigantism may also have played a role in the 
ancestry of African and European hominids. 
Yet 1 flare not pretend that smaller forms may 
not already have existed at the time of Giganto- 
pithecus and that also these smaller forms may 
have given origin to more advanced, smaller 
t y pes. 

All these and other questions must be left to 
the future. And this future obviously lies, .so far 
as the nviterial is concerned, in Java. There w'c 
have, not only the most primitive? hominid forms 
ever found but sev'eral types of these, not one 
alone. It is evident also that these several types 
constitute a true evolutionary line. Howrver, in 
Java we have not only primitive tyjies but also 
more advanced ones, such as tin* type repre- 
.sented by Homo soloensis, w hich is cdoser to the 
Neanderthal stage. Finally there is the W'adjak 
man who, in spite of all the uncertainty still 
adhering to this find, is an archaic form of mod- 
ern man, morphologically ('onnected with the 
primitive hominid stages of Java, on the one 
hand, and with the Australian aborigines, on the 
other. There is no spot in the whole world 
where such an abundance of different forms is 
assembled and whert*, in addition, th(*y are so 
easily accessible. Whether tlu* puzzle which still 
involves Pithecanthropus can be definitely solved 
or at least further cleared, depends much less on 
the hazards of subject and locality than on our 
readiness and willingness to tackle the task. 

In any case, it is the work of Eug^;ne Dubois 
which called attention to this remote place where 
no one before had any thought of undertaking 
such a fantastic task as deliberately digging for 
the ancestors of mankind. The obituary note 
in Nature (1941) in which Sir Arthur Keith 
appraised Dubois' achievements, written at a 
time when the newest and most exciting dis- 
coveries were still unknown, closes with the fol- 
lowing words: “The cemetery of fossil man 
which was discovered and exploited by Dr. 
Dubois in Java has proved to be rich beyond 
any other in (‘very respect — rich in actual num- 
bers and in types which preserve details of the 
.sequence (T humanity that has flitted acr()ss the 
time stage of Java these millions of years past. 
The series lu'gins as ape-men and ends in the 
aboriginal type of modern Australian. Only in 
this Australo-Malayan part of the world is the 
evolutionary history of man known with any 
d(*gree of fullness, and for this we are chi(‘fly in- 
debted to Dr. Eugiine Dubois.” 
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The history of ffotany in the Xetherlantls East 
Indies is naturally divided into period.s, marked 
by the foundation of the Government Botanic 
Gardens at Buitenzorg in 1817, and the year 1880 
when Melchior Tkf.uh a.ssiimed Directorship of 
this institution. 

Prior to 1817 botanical research was not pur- 
sued in an organized way. Two great botanists, 
namely G. E. Rumi’ihls (1628 1702) and II. A. 
VAN Rhekdf van Draakfstkin (16.^ -1691), had 
collected and de.scribed the plants of the Moluccas 
and of British India. Both being pre-Iannean, 
their contributions are not generally known, but 
up to the present time Rum Finns’ descriptions of 
economic plants with his notes concerning their 
use are consulted. 

In the 17th and 1 8th centuries Botany in the 
Indies did not reach beyond purely taxonomic 
work. The liotany professors at the Universities 
in the Netherlands took part in the description 
and publication of the materials collected in the 
Indies. Thi.s one-sided development is not sur- 
prising, since botanists w'ere busy making a bo- 
tanical inventory of the world, before they could 
start to devote time to other endeavors. 

W’hen in 1815 the Netherlands East Indies 

* Parts of this account have been reprinted from “.Science 
in the Netherlands East Indies," p. 149 seq. (Amsterdam: 
Kon. Ak. Wet., I.G.D. Committee, 1929). 


were returned to Dutch rule, the (iovernment 
immediately assumed full responsibility for in- 
vestigating and developing the natural riches of 
the Indies. In 1816 the Amsterdam professor of 
Botany, C. (i. C. Rfinwardt (1 778 1854), ar- 
rived in Java as Director of Agriculture, Arts and 
Sciences. During his six years’ stay he did much 
to further these branches, but his most imjiortanl 
work was the establishment of a Government 
Botanic (iarden at Buitenzorg. This step must 
be considered more revolutionary than it appears 
to us at present. Prior to 1800 all botanic gar- 
dens were connected with Universities. In earlier 
times they had served not only for teaching but 
also as sources of material for the descrijition of 
plants and as a depository of types. Later herbaria 
tookoverthe latter two functions, sothat by 1817 
■ Botanic Gardens in general seemed to have their 
most useful periled behind them, and their only 
function seemed closely connected with a univer- 
sity. The revival of interest in Botanic Gardens 
and their change in function during the last half 
century has been demonstrated by a few gardens, 
of which the one in Buitenzorg was among the 
most important. 

According to Rfinwardt’s ideas the (kirdens 
should ‘'not only serve to grow many plants 
which are indigenous to our colony, but one will 
be able in them to test provisionally the cultiva* 
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tion of many other economic plants," and in ad- 
dition the Gardens ‘‘will be usable as a nursery 
and distribution point of plants, which are re- 
quired from here by botanic gardens and similar 
institutions in various regions and in Holland." 
On May 18, 1817 the first spade was put in the 
ground of the Buitenzorg Gardens and this sig- 
nified the beginning of a new period in the scien- 
tific development of the Netherlands East Indies, 
primarily in the field of Botany, but also of 
Zoology, Agronomy and Horticulture. The Gar- 
dens themselves, with their Director, became the 
center of botanical study in the Asiatic Tropics. 

Until 1822 Reinwardt was Director of the 
Gardens. When he left for Holland, C. L. Blume 
(1792-1862) became his successor; Imt he stayed 
only four years. The first nine years of the young 
Gardens under these two energetic and able di- 
rectors were very fruitful. Hundreds of plants 
became known and were described, hundreds of 
others were imported and grown in the (hardens. 
Simultaneously the ‘‘Biological Commission" 
with such enthusiastic and capable botanical 
members as H. Kuhl (1797-1821), J. C. van 
Hasselt (1797-182.1), P* W. Korthals (1807- 
1892), and A. Zippelius (1797-1828) madenumer- 
ous expeditions all through the Indies to study 
flora, fauna, and geology. Large collections were 
brought together, so that the eighteen-twenties 
were a period of feverish botanical activity. For 
many decades to come botanists in Holland were 
busy describing the collected material. 

Unfortunately this good beginning was inter- 
rupted: wars in Java and in Europe necessitated 
drastic cuts in the budget, so that no director of 
the Botanic (hardens was apix>inted to succeed 
Blume. P'or forty years the Gardens were under 
the direct supervision of Army Officers in charge 
of the Palace of the Governor General, and the 
practical running was left in the hands of a cu- 
rator or chief gardener. Only the fact that from 
1831 on the latter ix>sition was in the hands of 
J. E. Teysmann (1808 -1882), a most capable 
man of strong character, prevented the complete 
obliteration of the Buitenzorg Botanic Gardens 
as a scientific institution, for strong forces were 
pitted against it. 

The gardens under Teysmann grew rapidly as 
the catalogues showed, and especially the col- 
lection of trees as it is today is mainly the result 
of his efTorts. He was also very active in im- 
porting economic plants from other parts of the 
world. As collaborators he got men like J. K. Ha.ss- 
karl (1811-1894) and S. Binnendijk (1821- 
1883). 

In 1868 finally a new director of the Botanic 
Gardens was appointed, ending the long inter- 
regnum under the Intendant of the Palace of the 
Governor General. The new director, R. H. C. C. 
.Scheffer (1844-1880), was very active, and un- 
der him the Gardens were not only guided in 
purely botanic direction, but an increasing inter- 
est in practical problems and agriculture became 
evident. Because of lack of space a new garden 
for economic plants was established nearby, and 
among the earliest introductions in this "Cul- 
tuurtuin " were the first Hevm trees to be brought 
to Java. 

The upswing of the Gardens started under 
Scheffer, and grew into the most glorious devel- 
opment ever witnessed by any botanic garden un- 
der the directorship of Melchior Treub (1851- 
1910). He was not only a great botanist and 
scientist, but also a great organizer with a 


commanding personality. After twenty-five 
years of his directorship the Gardens had grown 
into such an enormous organization, with rami- 
fications in practically all fields of Botany, Agri- 
culture, Horticulture and Zoology, that in 1905 by 
a mere change in name the Divisions of the Gar- 
dens were reconstituted into a full-fledged 
Department of Agriculture, with Treub as the 
first Director of Agriculture. In that way the 
Botanic Gardens became a division of the De- 
partment and after Treub’s return to Europe 
they were reconstituted as a research institute, 
but with all applied research detached. 

J. C. Koningsberger (1867- ) became di- 

rector of the Buitenzorg Botanic Gardens in 1910 
and had under him all laboratories of pure re- 
search, in both the botanical and zoological 
fields. In the course of the following years it be- 
came more and more evident that this complete 
separation of pure and applied research was not 
desirable. It tended to draw lines where no real 
barriers existed, and it dissociated the Botanic 
Gartlens from those ventures which had given 
them their main impetus of development, and 
they fell back to the same status as most l)Otanic 
gardens. During the last years this mistake was 
remedied, and through a complete reorganization 
of all research institutions, l)Oth pure and ap- 
plied, under one <lirect orate, the rift between pure 
and applied research was bridged again, and a 
|x,‘riod of renewed vigorous botanical activity, 
which was cut short by the Japanese invasion, 
was anticipated. 

The botanic gardens them.selves cover an area 
of 205 acres and are for the greater part an arbo- 
retum, in which the trees have been arranged in 
accordance with the natural plant-system. 
The gardens also contain a part for annuals 
and perennials and one for climbing plants. 
Then there is the so-called forest garden 
where, as far as possible, the conditions of a 
tropical primeval forest are imitated, and where 
forest plants can be studied in their natural sur- 
roundings. Besides these there are the lath- 
houses where orchids, ferns, etc., are grown. It is 
impossible to give a detailed description of these 
famous gardens in a few pages. For that matter 
every visitor can wander about them with the 
help of a guidebook, which is to be had in the 
Gardens. 

It might be stressed that in the first place, 
the gardens serve as a scientific institution so 
that attention to their outward appearance has 
only been paid so far as this was compatible 
with the requirements of science. Yet there are 
a good many spots famous for their beauty, such 
as the Avenue of Canarium trees, the large lake, 
the various ponds in the lower-lying parts of 
the gardens, etc. 

The great importance of the Gardens is due to 
the systematic arrangement of the plants as men- 
tioned above, which was carried through by the 
curator J. E. Teysmann at the advice of IIass- 
KARL, and is not found on such a large scale in 
any other tropical botanic garden. The Gardens 
owe their fame also to the excellent opportunities 
to study there, offered by the various laborato- 
ries, which are open to students from all countries. 

A branch of the Gardens in Buitenzorg, de- 
scribed in the articles of Docters van Leeuwen 
and Dammerman on p. 409 and p. 404, is in 
Tjibodas, situated on the slopes of the volcano 
Gedeh. 

A few decades ago another branch of the bo- 
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tanic gardens was ost.ihlishcd at the fisheries 
experiment station at flatavia. Mangroves and 
in general iilants from the seashore are grown 
there under their normal eonditions; it has also a 
lal)orator\’ for research work. 

Hundreds of botanists from all over the world 
have visited the (iardens, and many of them have 
stayed for weeks or months to study special 
problems, or to become aifiuainted with the 
special plants and problems of t he t ropics. There 
were four main reasons wh\' Huiten/.org became 
the Mecca of all botanists: 1) The rich collec- 
tion of [ilants in the gardens, and t he acces.sibilil y 
of low-land and mountain forests. 2) The per- 
sonality of TkKtJH, whose fame as botanist and 
interpreter of tro[iical botany had spread every- 
where. .Ij A series of monographs on the lower 
and higher plants to be found in the neighborhood 
of Buitenzorg madean orientation in the flora easy 
fora visitor. 4) In 1884 a sjiecial laboratory was 
equipped to receive all \ isitors. This laboratory, 
formerly called the "Foreigners’ Laboratory,” 


was renamed "'rreub Laboralor> ’’ in 1914 when 
it was housed in a new and modern Iniilding. A 
tabulation of the visitors ol this 'rreub Labo- 
ratory shows I hat most were Netherlands liiolo- 
gists, man>' of whom wi re enabled to make a trip 
to Buitenzorg by an endowed fellowship. .Similar 
endowments existed also in some other countries. 

(Mnsetiuenth' botanical research work in the 
Netherlands Fast Indies has by no means been 
drme l)y Dutchmen exclusivel\- and the results 
of this work have been published in periodicals 
of the whole world, 'The greater part, how- 
ever, is found in the (Garden’s own periodical: the 
"Annales du Jardin Botanique de Buitenzorg.” 
The first volume, edited bv .S( iiia-FiCK, appearetl 
in 1876; it containsonly articles on taxonomy and 
plant geography. As many as nine years after- 
wards, the second volume, edited by Tkkub, ap- 
fieared, and since then the periodical has ap- 
peared regularly; its contents cover the whole 
field of botany. With a few Friglish periodicals 
it is at present nodoulit the most important [leri- 
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ociical for the knowledge of general botany of the 
tropics. 

Another publication published by the Botanic 
Gardens is the “Bulletin du Jardin Botanique.’* 
This contains all taxonomic publications by the 
staff of the Herbarium and collaborators. It is 
mainly a series of monographs of the most impor- 
tant families producing timber in the Netherlands 
East Indies. In addition it contains contribu- 
tions concerning the geographical distribution of 
plants in the Asiatic tropics. The results of re- 
search work performed !>>’ foreigners are partly 
found in the Annales mentioned before, I)ut also 
elsewhere: mention must be made here of the 
“Botanische Mitteilungen aus den Tropen," 
edited by A. F. W. Scuimcer. It would be ut- 
terly impossible to mention other periodicals in 
these pages. 

It need hardly be saiil that every botanist in 
the Netherlands East Indies will be struck first 
by the extremely luxuriant vegetation, especially 
as these investigators usually come from Europe 
or rather from countries belonging to 1 he tenq:)er- 
ate zones. But in still another respect, the plants 
of the tropics differ greatly from what is observed 
about those of Euro|3e, North America and 
Japan. Treuu was the first to point out that the 
plants there all hibernate and that consequently 
the physiology of plants which is based on ob- 
servations in Europe might l^ compared with a 
physiology of animals based on observations 
about marmots. There is some truth in this, 
though Treub’s statement is not without exag- 
geration. It is true that such a thing as a winter- 
sleep is something unknown in the Indies, but for 
all that certain times of rest in the v^egetation also 
occur there. Investigators have to a certain ex- 
tent been led astray by the more or less excep- 
tional climate of Buitenzorg. The foreigner vis- 
iting this place was apt to forget that in other 
parts of the archipelago the difference between a 
dry and a wet monsoon is much more striking than 
at Buitenzorg. 

It goes without saying that it is impossible to 
give in these pages anything like a complete sur- 
vey of what has been achieved in the field of 
general botany. It will only be possible to devote 
a few words to some of the most important things. 
For other subjects readers interested in these 
studies are referred to the periodicals mentioned 
above and to others as well. 

It will be necessary to make a classification of 
the subject-matter (though I am well aware of the 
fact that any classification must of necessity be 
artificial) and therefore I intend to discuss first 
the results of what has been investigated in the 
field of morphology (including histology, cytology 
and embryology): after that the physiological 
researches (including genetics) and last of all to 
devote a few words to what has been done in the 
field of what is sometimes called biology in a 
narrower sense or what is at present also known 
by the name of ecology: i.e. the interaction be- 
tween plants and their natural surroundings, Ixith 
as regards inorganic nature and the living beings 
around them. 

Morphological researches were first undertaken 
by Melchior Treub. When he was placed at 
the head of the Government Botanic (hardens, 
he grasped at once the excellent opportunity to 
study numerous problems, which could l)e solved 
in the tropics only. The many Loranthaceae 
found there led him to minutely investigate the 
embryology of these plants; the same holds good 


also for some Cycads and for a few Orchids. But 
it was of far greater importance that Treub suc- 
ceeded in finding the development of the pro- 
thallia of some species of Javanese Lycopods. 
With the help of these he succeeded in construct- 
ing a complete developmental history of these 
Pteridophyta. It should be borne in mind that 
at that time the result of Bruchmann's investi- 
gations had not yet been published and that gen- 
erally speaking nothing was known about the 
development of the species of Lycopodium in 
Europe and North America. 

Of no less importance was his research on the 
development of ihe emliryosac and (he embryo 
of the Casuaritias, some species of which arc found 
in great numbers in the Netherlands East Indies. 
On this occasion the phenomenon of chalazogarny 
was discovered which, as Nawaschin found at a 
later date, occurs also among some European 
plants. Afterwards Treub investigated the de- 
velopment of the embryosac and the embryo of 
Balanophora liongata. Though Ernst has proved 
that Treub was the victim of deceptive circum- 
stances when he assumed that the embryo orig- 
inated from one of the cells of the endosperm, yet 
this investigation has yielded a great many valu- 
able data about these strange phanerogamous 
plant parasites. Lotsy afterwards did state the 
correctness of Treub’s observations in his study 
of a few other Balanophoraceae. 

Numerous other investigators have studied 
morphological problems though not on such a 
large scale as Treub had done. Without attempt- 
ing to give a complete list, I mention first and 
foremost (ioEHEL, who studied mosses and liver- 
worts, hundreds of which are found in the neigh- 
borhood of Tjibodas especially; those who arc 
familiar with those plants need only be reminded 
of Treubia insigtiis. But Goebel did far more. 
He studied ferns and Cyperaceae, Utricularias, 
and Sonneraiias and his first stay in the Dutch 
East Indies also resulted in a part of his fine 
“ Pflanzenbiologische Schilderungen.’’ The re- 
sult of his last visit to Java is embodied in numer- 
ous shorter articles but especially in the new 
edition of his “Organographie der Pflanzen.” 

Others who might be mentioned are e.g. Solms 
Laubach, who studied Rafflesias and Psilotum; 
G. Karsten, for his study of the development of 
Gnetum and also of the very curious Chroolepideae; 
Koorders, who investigated the development 
of the embryo and (he emliryosac of the teak, 
Tectona grandis; H. Winkler who investigated 
apogamy. 

Investigations belonging to a more recent 
period are those by Campbell and Ernst, on 
ferns and liverworts; Sciioute on the ramification 
of monocotyledons and ferns and the increase in 
diameter of the stems of some palms; Ernst and 
Bernard on the morphology of many Phanero- 
gamous saprophytes: Coster on the formation 
of annual layers of wood in the tropics. Many 
more names might be added to this list, which 
even then would be far from being complete. Of 
all these I only wish to make mention of a series 
of publications by Costerus and J. J. Smith on 
teratological phenomena in the Dutch East 
Indies, and the recent work of Lam on flower 
morphology. 

Morphological researches have also been rnade 
elsewhere, especially for the purpose of acquiring 
a profound knowledge of various tropical culti- 
vated plants. An admirable study of the external 
morphology of sugarcane has lieen made by 
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Jeswiet; its internal structure has been desc'ribed 
among others l)y Kobus. In various experiment 
stations a number of investigators have carefully 
examined the structure of the laticiferous bark of 
Hevea brasiliensis; others have studied the mor- 
phology of rice, etc. Here, too, I must confine 
myself to a few examples and now pass on to the 
discussion of those investigations that belong to 
the field of physiology. 

Many of these could not jKJSsibly have been 
made elsewhere and we shall also see that main 
investigations, liegun in Java, have led to further 


and a few orchids, drew the attention of several 
investigators. The most detailed examination 
was that of Dendrobium criimenatum. Coster 
and Kuyper, the last of those who have devoted 
their time to the examination of this plant, have 
shown that the buds of this orchid which have 
reachetl a definite stage of development come to 
a standstill until a sudden fall of temperature acts 
as a stimulus to the full development so that the\- 
open nine days after the drop in temiierature. 
In the open air this fall of temperature is usualh 
caused by hcav>' tropical showers. Mr:TZNi:K 
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observations in other parts of the world. With 
respect to these I think of Tkki n’s investigat ions 
altout the jiart plased by iiCX in plants. Tkhi:h 
imagined that this IICX was the first product of 
the assimilation of nitrogen by the plant which 
ultimately leads to the formation of protein. 
The great (plant it ies of hydroc\anic acid found 
in some tropical plants, such as Pangium and 
Manihol ulilissima, led to these researches. 

More closely connected with hxal conditions 
in Java were the investigations about phe- 
nomena w hich recur at regular intervals in plants. 
S< himi’i-:k’s coriclusion was that there is an in- 
ternal periodicity, but this conclusion was based 
only on chance ob.serval ions, as he had never 
made any experiments. Keebs, however, experi- 
mented on a large scale in this field and his con- 
clusion was that the regular sfjrout ing of the buds 
de[)ends vcr>' much on external conditions. It 
was especially his ol)servaf ions in Java w'hich led 
him to this opinion. Coster's investigations on 
the formation of annual rings may al.so be said to 
belong to this category. The curious {)eriodic 
flowering of some plants, such as Liberia (ofifee 


studied lhedail\' periodicit >• of (he nio\’enient of 
lea\'es of some trojiical plants. Root formation 
was studied by V. W. Wi:nt, Boi ii.i.I'.nni'. and 
Wkeeknsiek, and h i nkk made ol).serval ions on 
the anatomy of aerial roots. Cosher made an 
extensive study of root systems of forest trees. 

.Several economic [ilaiits in Ja\a have been 
investigated as to their ph^ siology; some of these 
researches gave results of more general impor- 
tance. F. A. F. C. Went studied in detail the 
formation and accumiilal ion of sucrose in sugar 
cane. Wcjrth mentioning, too, are the iinestiga- 
tions about the formation and ( h(; function of 
latex in the bark of If even brasiliensis. It could 
hardly have been exjiected that such a dillicult 
problem would have been solved for good and all, 
but however 1 his may be, .several investigators 
among whom Akisz, BoHtr.ioFF and Frey- 
Wysslin(; may be mentioned have fijund 
many new facts. Most remarkable are Bobie- 
I()Ff'.s researches in which he succeeded in culti- 
vating (he latex ( ells of Carica papaya in an arti- 
ficial nutrient solution, which enabled him to 
study them in several respects. 



iphaeas .\'SV) palms in the Govt. Botanic Gardens, Blttenzorg. — Courtesy Netherlands Information Bureau, New York City. 
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The cultivation of varieties of Cinchona led to 
the studies of the origin and the accumulation of 
cinchona alkaloids (Lotsy); investigations have 
also been made on alkaloids in other plants, es- 
pecially by Weevers on the part pla>ed by 
coffein and theobromin in plants. 

Experiments on metabolism have been carried 
out by CosTERUs, (Iiltay, Stocker and von 
Guttenberg. They also studied evaporation, 
which had been done also by H.ABERL.ANdt and 
by Stahl. The latter also made a more general 
study of the function of the leaves with regard to 
their shape and color. Blum and Renner have 
been studying the suction force of tropical plants, 
both Phanerogams and Cryptogams. Wiesnkr, 
among the many subjects studiecl by him, devoted 
his attention especially to the quantity of light 
which plants in the tropics have at their disposal. 
Others have studied growth, e.g. G. Kraus, later 
Blaauw, J. Kuyper and Coster. 

When G. Haberlandt is mentioned a second 
time this is partly also on account of his studies 
of such hydathodes as consist of living cells; in 
this case, too, it was Buitenzorg which enabled 
him to discover this new organ in the vegetable 
kingdom. But Haberlandt’s work was not lim- 
ited to these studies. Mis well-known book 
“Eine botanischc Tropenreise” is almost ex- 
clusively a work on Java and more especially on 
Buitenzorg. It is worth reading by every bot- 
anist and gives a brilliant description of the con- 
ditions under which plants live in moist tropical 
regions and of the adaptations found among these 
plants. Those who have lived in java during a 
longer period of time may here and there lind 
something about which t hey do not agree wit h t he 
author, but this can hardly be said to diminish 
the general value of the work. There have been 
more visitors w'ho have tried to write works of 
this kind, but none of them have either surpassed 
or even equalled HAni'.Ki.ANor. The work that 
resembles Haberlandt’s most is M assart’s 
“Un lx)taniste en Malaisie,” while mention must 
also be made of a Dutch book, of a more or less 
different aim, viz., to make the educated classes of 
society familiar with the peculiarities of the flora 
of Java and Sumatra; I mean Bi.aauw’s “l)e 
tropische natuur in schetsen en kleuren” 
(Sketches and colors of tropical nature). 

A few words must still be said alxmt genetic 
w^ork. This has been done especially at the ex- 
periment stations and hence was undertaken for 
practical purposes, thus sugar cane, tobacco, 
cinchona, coffee, tea, rul)ber, oilpalm, rice, etc., 
were improved. The results obtained at these 
stations are often of general scientific importance, 
such as the selection of Cinchona varieties with a 
high percentage of alkaloids, the seleition of 
Hevea brasiliensis and Klaeis guincensi.s and alxive 
all the study of sugar cane. 

Among those who have studied this subject, 
Jesvviet must be mentioned first and foremost; 
BrivMER deserves to be remembered for the 
cytology of the various hybrids. Besides, many 
of the results of the study of sugar cane have 
thrown light on the vexed (jnestion of degenera- 
tion, w hich was said to be a consequence of a con- 
tinual vegetative propagation of plants. K.niei’ 
has of late made observations at Buitenzorg alx)ut 
the sexuality of the higher fungi. 

The discussion of the so-called degeneration 
has led us to a field which is not pure genetics, 
but does not entirely belong to physiology either. 
This brings us to those groups of inve.stigations 


which refer to the circumstances under which 
plants live, especially with regard to their sur- 
roundings, to the domain sometimes called bi- 
ology s.s. Strictly speaking it is not possible to 
draw' the line between biology and physiology, 
fleiice part of what is discussed here may not 
improbably be considered by others as belonging 
to the field of physiolog)'. 

The first observations that attract our atten- 
tion are those about such groups of plants as are 
most conspicuous in the trojiicsol Asia, especially 
epiphytes and mangrove plants. Sc himper's 
best known investigations so far as the epiphytes 
are concerned were made in tropical America but 
he continued them in Java and the results are to 
be found in his “ Pfianzengeographie ” while oth- 
ers, such as (i. Karsten and F. W. Went, have 
followed in his track. Suiiimper’s great work so 
far as the mangrove is concerned was done almost 
entirely in the Dutch East Indies and much of 
our knowledge is still based upon these ol)serva- 
tions, though it has l)ecome necessary to re- 
examine a few details, which has been proved 
especially b\- VON Faber’s observations. 

Special forms of climl)ers and ei)iphytes were 
stiulied by Treub, among others; mention may 
be made here of hook climbers and climbing- 
palms, the curious Dischulia Rafflesiana and the 
Myrmccodias. Tkio it has proved that the canals 
in their tubers are not caused by ants, though 
these animals arc always found in them. This 
subject has been studied more closeh' by Miiciii': 
and Rant but it is especially Docters van Leeu- 
WEN who has of late years brought to light nu- 
merous new facts concerning the relation between 
ants and plants. 

We must not omit to mention here that we are 
also indebted to a former director of the Govern- 
ment Botanic Gardens, W. M. Dot ter.s van 
Leeuwen, for an exhaustive study of all kinds of 
galls undertaken by him in collaboration with 
Mrs. J. Docter.s van Leeuwen-Reynvaan. 
This extensive work, begun long before their 
residence at Buitenzorg, is iX)sitively uniriue for 
the tropics and a monograph of this kind is some- 
thing unknown even for many countries in the 
temperate zones. 

Ants and plants in Java have been studied also 
in another respect. Burck has studied the extra- 
nuptial nectaria. A more detailed and experi- 
mental study of this subject was made by Mrs. M. 
Nieuwenhuis-von UxkOll-Guldenbandt, who 
has proved that even in the country where he 
made his observations, Beccari’s ideas of myr- 
mecophily are practically untenal)le when they 
are made to stand the test of experimental in- 
vestigation. 

Observations on pollination by means of in- 
sects, flying bats and other animals have been 
made by a good many investigators in Java. It 
would lead me too far to mention the names of all 
of t hem in these pages. The only one of these in- 
vestigators I think incumbent upon me to men- 
tion is Burck, who made a special study of 
cleistogamy and who in the course of his studies 
discovered among the Anonaceae some plants 
which produce no other flowers than those that 
never ojien. This discovery was the first heavy 
blow dealt to the ideas prevalent at the time 
aljout cross-pollination, which though it w'oiihl 
have to take place only occasionally, was at the 
time assumed to be a necessity for all i)lants. Also 
Fittin(;’s observations on the influence of pollen 
on the flowers of Orchids may be mentionea here, 




[“Waringin”) in the Go\t. Botanic Gardens, Buitenzorg. — Courtesy of the Amoid Arboretum of Harvard University. 
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though they might be numbered among the 
physiological investigations. 

Treub’s work on the water-containing calyces 
of Spalhodea campanulata must also be named 
here. It was followed by a far more detailed 
study by KoORDERS, who also devoted his time to 
other hydathodes of flower buds, especially the 
calyces of Clerodendron minahassae. 

In the field of symbiosis Janse experimented on 
the mycorrhiza of tropical forest trees. IUirgeff 
and Steinmann have of late been studying 
mycorrhiza fungi in Java, especially those found 
among orchids. Miehe and von Faber occu- 
pied themselves with symbiosis with bacteria; 
these two studied especially the small tumors on 
the leaves of some Riibiaceae, which are caused by 
bacteria. 

A group of plants which years ago already at- 
tracted attention in Java are those found on the 
higher mountains. Long ago they were described 
by JuNGiLUHN, who thought that the same condi- 
tions prevailed here as in the Alps, of which an 
alpine flora was the result. Afterwards Sciiimper 
among others laid stress on the xerophytic char- 
acter of this flora and yet hardly any data of the 
climate of these mountaintops were available at 
the time. A monograph of crater plants was pub- 
lished by VON Faber; he supposes that the soil 
plays an important part here and it is his opinion 
that there is no question about an adaptation to 
an alpine climate. Both Docters van Lkeuwen 
and VAN Steenis published extensively on the 
mountain flora. 

Are we to mention the investigations by Clau- 
TRiAU and others on insectivorous pitcher plants 
under this head or do they belong to the field of 
physiology? This much is certain, that these in- 
vest igations gave impetus to the st udy of a groupof 
plants a great many species of which are found in 
the Dutch Fast Indies and of whose conditions 
of life very little is known. The same might for 
that matter be said in a good many cases; every 
botanist who reaches Java or rather who sees the 
Dutch East Indies is struck by the great number 
of problems to be investigated yet. 

One of these problems deserves to be men- 
tioned in these pages though I am well aware of 
the fact that it might be said to belong to the field 
of geographical botany rather than to the subject 
in hand. I mean the appearance of a new flora on 
the island of Krakatau after it had entirely lost 
its vegetation in consequence of the well known 
eruption of 1883. 

Treub was the first to call attention to this 
problem and visited the island several times. 
Others have followed his example and it was es- 
pecially Docters van Leeuwen who devoted 
his time to observations of this kind. It will 
hardly be necessary to say that it is of great im- 
portance to find out by means of an experiment 


on a large scale, like the one made by nature itself 
in this island, what are the first plants that can 
develop in a virgin soil and in the second place 
how these are gradually ousted by others. 

Two very interesting monographs, by Docters 
van Lkeuwen and by Ernst, were published ten 
years ago on Krakatau. The destructive criti- 
cism of Backer of all research work concerning 
re-establishment of a flora on Krakatau can in no 
way lessen the value of the work done. 

The spectacle of the struggle for life is enacted 
before our eyes in this island so that we need not 
theorize about it. It is sometimes maintained 
that in a tropical jungle the struggle for life is 
something terrible, but here, too, it was Treub, 
who called attention to the fact that in most of 
these forests an equilibrium is found in conse- 
quence of which a struggle for life as the term is 
generally understood is hardly noticeable. 

A work like the present can only give a very 
general survey of what has been achieved in the 
field of general botany in the Netherlands East 
Indies, both by Dutchmen and by foreigners. In 
spile of this the reader’s impression will not un- 
likely be that a great deal of work has been done 
in the archipelago. For all that, investigators will 
find that the number of problems to be solved is 
legion. 

It would seem to the present writer that there 
is no better place than the Netherlands East In- 
dies to study a great many general tropical plant 
problems, not only because no more luxuriant 
vegetation is to be found anywhere else in the 
world, but especially because the laboratories for 
scientific research in these islands are better 
equipped than anywhere else in the tropics. 
Research can be carried on at the several experi- 
ment stations or in the Government Botanic Gar- 
dens. I should like to mention once again the 
Treub Laboratory and more especially the labo- 
ratory at Tjibodas, this splendid foundation of 
Melchior Treub, which perhaps would better 
bear the founder's name than the institute at 
Buitenzorg because it will be impossible to find a 
more suitable place for research work than 
Tjibodas, where experiments can be made not 
only in the vicinity of the jungle but even in the 
forest itself and under circumstances closely re- 
sembling those under which plants live in the 
oi)en air. 

It is hoped that after the war the Botanical In- 
stitutions in the Netherlands East Indies will 
resume their temporarily interrupted develop- 
ment and will continue to be among the first to 
further botanical knowledge of the tropics. 
Nowhere can one get a better initiation in trop- 
ical problems, and re-establishment of endowed 
or Government supported fellowships to study 
tropical life in the Netherlands East Indies 
should be strongly recommended. 
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The reason for including the following three ar- 
ticles about such a special location as Tjibodas 
may seem far-fetched to the un-initiated, but not 
to those persons who have had the privilege of 
working in the laboratory and rain forest at 
Tjibodas. Situated in a vast park, with magnifi- 
cent vistas across luscious green lawns, bordered 
by forest and groups of conifers, the laboratory 
and t)asang-grahan (government guest house) 
offer the visiting biologist adequate working and 
living quarters. Behind the laboratory, one of 
the best protected, best known, and richest moun- 
tain rain forests of the tropics reaches from 4500 
to 10,000 feet up the slopes of the twin volcanoes, 
Oedeh-Pangerango. 1 have seen botanists, bryol- 
ogists, mycologists, entomologists, ornitholo- 
gists, and lichenologists grow enthusiastic when 
they discovered the riches of the flora and fauna 
of the forest behind Tjibodas, and even a marine 
biologist contentedly settled down to investigat- 
ing fresh- water crabs. 

The following articles describe what a botanist, 
zoologist, and horticulturist will find in Tjibodas. 
But these articles are of more than local impor- 
tance: whereas the richness of tropical life makes 
a general review difficult, these short descriptions 
give a remarkably good insight into the life of the 
flora and fauna of a limited region, and are a good 
introduction to the tropics. 

After having spent a probable total of twelve 
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months in Tjibodas during the years 1928-1932 
and being in a position to compare it with many 
other spots in the world, I have come to the con- 
clusion that, if Paradise still exists on earth, 
Tjibodas, before the Japanese invasion, must 
have been part of it. If someone wanted to ob- 
ject to this by arguing that the most ruthless 
struggle for existence can be found in a tropical 
jungle, making it the antithesis of Paradise, I 
could answer that, to my surprise, I found much 
less of such struggle than I had expected, and 
that, if only survival of the fittest existed, the 
flora and fauna would be much poorer. It seems 
rather that birth control and mutual dependence 
determine which plants live where. 

A biologist’s first impression of a tropical rain 
forest is liewilderment ; the forest seems complete 
chaos. It takes a rather long and intimate asso- 
ciation with a jiarticular forest before the biologist 
starts to see some order in the arrangement of 
trees, shrubs, herbs, and epiphytes; then more 
general laws begin to emerge. In the case of 
epiphytes, I found, for instance, that a very 
marked and strict relationship between light and 
host tree on the one hand and species of epiphytes 
on the other hand exists. Certain orchids are 
found only on certain trees; this is so marked 
that host trees can often be identified by the 
specific community of epiphytes living on their 
trunk and branches (Went, F. W., “.Soziologie 
der Epiphyten eines tropischen Urwaldes.” Ann. 
Jard. Bot. Buitenzorg 50:1-98, 1940, abstract in 
Biol. Abstr. 15 (2):188, no. 1923 (1941)). Tjibo- 
das is an ideal place for ecological studies; much 
has been <lone there, but much more remains to 
be done. 
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No sooner hav^e we arrived at 1'jibodas than 
our ears are greeted by a remarkable cry of 
“sat-cu-cu” (or the last two syllables only, 
short and quick). It is the note of the East 
Indies cuckoo {Cuetdus poliocephalus), which 
closely resembles its European relative but is 
smaller and not easily seen, although its char- 
acteristic call re-echoes all day long high up in 
the distant trees. 

We hear also all around the curious note of 
another species of cucktMj, the rufous-bellied 
cuckoo {Cucultis merulinus), which, besides the 
call to which it owes its Dutch name “Piet van 
Vliet" (pron. pete-fun-fleet), also utters a rather 
monotonous “ pete-pete-pete,’’ the repetitions 
increasing in pitch and frequency. It is an in- 
conspicuous bird, too, and seldom seen; seated 
motionless upon a branch its greyish brown 
plumage renders it almost invisible. When we 
think we have located it by its call, the bird has 
long since seen the intruder and silently flown 
off to repeat its note some distance away. 

But there are a number of other birds in the 
park whose acquaintance is more easily made. 
We mention here the birds in the first place, 
because there are so few other creatures that 
reveal their presence, and to see them one has 
to go in search of them. The bright azure-blue 
of wings and tail of the white-collared kingfisher 
{Halcyon chloris) strikes the eye as it drops 
upon an insect from a bare branch, to return to 
its perch with a harsh “kak-kak.” The same 
habit is exhibited by the drongos, the smaller 
grey species of which {Buchanga cinerea) is mo.st 
often seen here. This bird, too, loves to take 
up its position on a bare branch or other pro- 
jection, from which it swoops down upon its 
prey in an extremely neat and w'ell-executed 
volplane. It is readily recognized by its long 
forked tail, to which it owes its Malay name 
“salagunting” (false sciss<jrs). 

Among other denizens of the park are two 
species of starlings, which immediately ad- 
vertise their presence by their loud screams. 
We notice the familiar “jalak,” the pied mynah 
{Sturnopastor jalla), with a naked orange col- 
oured patch on the side of the head, and the 
more sober crested mynah {Acridotheres javanica), 
with its yellow beak, which is more conspicuous 
on the wing on account of the white band on the 
primaries and tail. There is also a shrike with 
fine colouring: brownish red above, which sets 
off to advantage the grey of the upper part of the 
head and the neck; wings and tail blackish with 
white markings. This is the common Malay 
shrike {Lanius bentet) and one can hardly 
imagine that this lovely bird is the butcher it 
actually is. On the sharp points of the leaves 
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of the agave to be found in the park are not 
seldom to be seen evidences of its real nature: 
a bumblebee or a locust cruelly impaled, or 
sometimes even frogs or lizards — a feast de- 
ferred for moments of greater leisure or better 
appetite. 

Turning our attention for a moment to the 
peculiarly shaped grass-trees in front of the 
house, it is noticed that these odd rather than 
beautiful mops balanced on their stout stems 
afford a suitable nesting-place for numerous 
munias {Munia leurogastr aides), tiny birds with 
dark-brown coat and white belly. We hear also 
a familiar note that recalls at once the bulbul of 
the plains; it is uttered by a near relative {Pyc- 
nonotus bimacnlatus) , which may be identified 
by the orange patches at the base of the upper 
half of the bill. 'I'he true yellow-vented bulbul 
{Pycnonotus anrigaster) is also found here but it 
is far from common, being really a lowland 
species. Indeed, all the birds named above, ex- 
cept the East Indies cuckoo and the mountain 
bulbul, are not typical species of this compara- 
tively high elevation (1400 metres) but are at 
least equally plentiful in the lowlands. 

If we want to see more* of the animal life in 
the mountains, we must enter the original jungle 
that commences directly at the back of the build- 
ings of Tjibodas, primeval forest untouched 
within human memory at least. We shall cer- 
tainly see a troup of monkeys, either gibbons or 
leaf monkeys. 'I'lie crested leaf monkey {Pithecus 
mitratus) is the more common and one will seldom 
look in vain for it in this forest. When we stand 
in our tracks, they watch curiously to see which 
way we are going, the black crests erect and light 
coloured bellies showing, while the long tails 
hang straight downward. The gibbons {Ilylo- 
bates leuciscus) are of a more unife^rm grey 
colour, with the exception of the upper part of 
the head which is black; they are further dis- 
tinguishable immediately by the absence of tails; 
the species is the only one known in Java where, 
too, it is confined to the West. 

The common kera or macaque is seldom or 
never seen at this elevation. The ordinary black 
monkey or lotong {Pithecus maurus), so common 
in the lowlands, is found here alsf). 

Other mammals one seldom sees, except some- 
times a small tree-shrew {Tupaia javanica) 
searching the bushes for insects, while one might 
certainly consider onest'lf very lucky to espy the 
Ilylomys suillus, a member of the hedgehog 
family. This is a quaint creature, no bigger 
than a small rat with a typical short tail. 

The bird-life is on the whole easier to notice, at 
any rate if one has a pair of field-glasses, but 
even then one can sometimes wander on without 
hearing any sound to betray the presence of the 
birds. When approaching a little stream, how- 
ever, we are fairly certain to hear the shrill cry 
of a fork-tail {Henicurus leschenaulti) and we 
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may have the luck to surprise it, but usually it 
vanishes at our approach and all that is seen is 
its black and white plumage as it runs ahead 
along the path or darts into the dense under- 
growth at the water’s edge or disappears round 
a bend. The bird that most attracts our atten- 
tion is the mountain scimitar babbler {Fomato- 
rhinus monlanus). No other Inrd has such a 
striking and varic'd repertoire as this reddish 
brown member of the Timeliid family that may 
be distinguishcul by a white streak above the 
eye, which shows olT again.st the dark colouring 
of its head. At first the impression is gained 
that it is several different birds we hear, until 
we discover that it is the Siime brawh'r ev(‘ry 
time, rhey have a p(>culiar partiality for duets: 
one sings “ booah-booah ” and the other chimes 
in with “kopi-kopi,” the result being “booah- 
kopi, booah-kopi.” Resides its “kopi-kopi," 
which has earned it its Mala>' name of "burong 
kopi" (cofT(‘e bird), it utters also a clucking 
"jock-jock — jock-jo('k” or a hoarse scream or, 
again, a loud blustering cackle. 'Phere is an- 
other bird that is frequently heard, namely the 
Laniellus leiico^rammicus; its call is a quickly 
rei)eated "cheeii-chceu-cheeii’’ that recalls the 
shrill chirping of a large* long-horned locust. 
This shrike is brown al)ove with white* longitudi- 
nal stripes and dark head; the underside is white. 

4 he* hammerings and calls of the barbets al- 
ways strike the ear. 'There are several species 
here at Tjibodas but the least common is the* 
well-known ce)pi)e*rsmith of the lowlands (Xan- 
tholaema rosea), which re[)eats its monotone)Us 
and never ending "ankiit-ankut-ankut ’’ fre)m its 
hidden re*tre‘at in the treetops. Much me)re* 
commonly heard are two enher sp<*e ies, though 
these are not so eTteii \'isible*. One* has a e'all 
which forcibly reminds us of the ('hine‘se* p<*ellar’s 
clappe*r anel which entitles it to the* sobriejuet e)f 
“burong klontong" (peellar birel). Its peculiar 
vilmant call is heard all day long; it is a smaller 
species {Cyanops armillaris), green with blue* top 
to the heael. A larger barbet {Cholorhea eorvitui) 
makes a knocking se)unel preced(*d by a vileratirig 
quaver. 

While there are times when every sounel is 
stilled, the*re* are other moments when the* air is 
voe'al with the hue and cry of bireis anel one has 
se’arcely time to note all the* me*mbe*rs of a [lassing 
flexik. One of the most striking on ae e-e)unt of its 
rieh colouring anel its louel i)arre>t-like cry of 
“ kaka-twe*e-kaka-twee,’’ is the* Cissa Ihulassina, 
a thing f)f be*auty in its light blue*-gree*n |)lumage* 
with re*el(lish brown of wing fe*athe*rs visible in 
flight. 

We* see se\t*ral rae ket-tailed dnmgos {Blirinf^a 
reniijer), shining black with a gree*n gloss, with 
spatulate tail-fe*athe*rs gaily wa\ ing behinel th<*rn 
as the y fly. 'The young birel lacks this eernament. 
One reeognizes a family trait e)f the drongos in 
their chatte-r and busy flights te) and fro. 'The 
company may alsf) incluele a number of fan-tails 
{Rhipidura phuenicura)-, their coque*ttish move- 
ments and spre*ading ejf their fine* reeleJish brown 
tails be*tray their relationship te) the “burong 
kipas" {Rhipidura javanica) so common in the 
plains. Pheir rather hoarse* cry is scari:ely in 
ke*eping with their pomp anel paraele. 

When our attention is not distrae:ted ley the 
birds in the trees, we can spare a glance for the 
dark shady path. A butterfly flits ahead with 
wings plain brown above; as it alights it vanishes 
from sight, so little elo the closed wings, dark 


brown with a few' rows eef tiny eye-spots, stanel 
out against the colour of the soil. Phis is the 
Precis ida, a Nyinphalid. Low over the path 
steers a large bumble-bee with a thick black 
fleece {Bombus rufipes), the only true bumble-bee 
that Java can boast of; it is commonly found 
from this (*l(*vation up to the summit of the 
Rangrango. Its nest is made in the earth and the 
big heavy females are (*asily distinguishable from 
the smaller males and the still smaller workers. 

Later in tlu* morning as the clamour of the 
birds (piietly subsides, we can pay better atten- 
tion to other things. W'e retrace our steps to the 
park to see what interests the fresh-w'ati*r ponds 
can provide. Phe large pond is very poor in 
animal life, but the small(*r oru's in front of tin* 
new laboratory, thickly-grown with w'at(*r plants, 
support a number of inter(*sting specimens. 
Very abundant is a fresh-water snail {Limnaea 
javanica) while various sp(*ci(*s of whirligigs spin 
giddily over the water, the most noticeable being 
a very large one (Dirieules politus). We find here 
also a large red crab o\(*r 5 cm. wide {Potamon 
brevimnrginatus)-, these creatures are nearly al- 
ways covered with curious primitive worms 
{Tenifiocephala semperi) which Ix'long to an 
aberrant Tr(‘matod genus found also on tlu* well- 
known crabs of the rice fields. 'Plu*y ari* small, 
white*, and flat, only al)OUt half a centimetre 
long, conspicuous on account of the five ti*ntacles 
at the fore-(*nd, while* tlu* re*ar eu)ntains a sucker 
with which the* worm adh(*res te) its he)st. Phe 
latter is not ine'een ve*nie*nee*d in any way, as it is 
used only as a ve*hie le of transpe)rt in the: guest’s 
st'arch for fe)e)d whieh e'onsists of tiny wate*r- 
e:.reatures. 

We* see also a number of tadpe)le*s, among 
the*m those of the* |tree frogs Rhacophorus rein- 
wardti and R. (euconiystax; the latter are* dis- 
tinguish(*el by a white sj)ot on the snout which 
glitte*rs like* silve*r in tlu* wate*r. 'Phis s|)ot gets 
nu)re anel more pigmented as the* tadpole* greews. 
Unlike* nuist frogs, these tree-frogs do not lay 
tlu*ir e*ggs in the water l.)ut deposit them in a 
gre*at lunij) se)nu*times as large as on('’s fist - • 
on the* leave*s e)f trees gre.)wing by the water-side*. 
Phe newly-hatche*d ta(ij)e)le*s elre)p e*itlu*r directly 
into the* water e)r on the eelge to be washeel in by 
the* rain. 

Other remarkable* tadi)ole*s are to be* fouiui in 
tlu* epiickly flowing stre'ams in tlu* forest. In 
epiieter water we must look out for tlu* larvae 
e)f the Megalophrys montann. Phis tad|)ole which 
e:an grow' to 6 cm. is re*markable* for the* strange’ 
funnel-shai)eel apparatus it carries rounel its 
me)uth. It e'an be* often seen with this funnel 
stretclu'el open and hanging from the stirfaee 
e)f the water; it appe*ars that in this way it ap- 
propriate*s all se)rts of small algae* and i)lant i)ar- 
tieles that float een tlu* wate’r. Phe aelult fre)gs 
are typical mountain-dwelle*rs; they are* ce)nsi)icu- 
ous for the triangular j)re)tuberance*s e)n their 
he*ads abe)ve the eyes. 

A stroll in the evening twilight or elusk is fre*- 
quently as pre)fitable as an early morning e)ne. 
As se)e)n as twilight falls the cicades set up the*ir 
ce)ncerteel screaming, which is timeel te) e)pe*n and 
cle)se at the same hour every day. Rut it is ex- 
tremely difficult to spot them not only in the 
semi-eiark but even in full daylight. As we try 
to locate one by its noise, the screaming ste)ps at 
once and before* we realize it the insect has flown 
away. A very cornme)n cicada at this elevation 
is Platypleura nohilis, abe)ut 3 cm. in length, the 
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large translucent wings included, which are 
adorned with brown markings, especially so on 
the fore-part. 

If we have no objection to traversing the forest 
in the dark, we shall be amazed at the large num- 
ber of mosquitos, more so as in the bungalow' one 
can sleep without a mosquito-net. Protected 
by a strongly scented oil smeared on face and 
hands, one can walk on undisturbed. The 
chanc es of meeting w'ith larger bcxists of prey are 
extrenu'ly small, although panthers are found 
here and have even been seen in the neighbour- 
hood of Tjibodas. In fact, an attempt was cmc'e 
made to establish a deer enclosure in the park 
but the animals w'ere carried off one by one by 
panthers, d'hc' native's even assert that tigers 
liave not altogc'ther disappc'arcd from the.se 
regions. 

However, we can none the less safely walk in 
the forest at night as the only l)east of prey likely 
to be met wdth is the skunk (Mydaiis javanensis), 
a creature about the size of a small dachshund. 
It has a very short tail and is of a dark brown 
colour with a white .stripe running along the 
head and back. vSmall as it is we had better 
keep out of its w'ay for when disturbed it ejects 
from certain anal glands a horribly foul-smelling 
liquid, which is nau.seating enough to make a 
person sick, while it is even said that sensitive 
peo[)le have fainted from this dreadful stench. 
Fortunately we seldom meet the crcxiture, al- 
though it is quite common near 'I'jibodas and 
e\’eti on the summit of the Pangrango, as along 
the roadsides and the lease of tlie trees w'e may 
find traces of its nightly digging with its loteg 
claws for insects and worms. 

Another mammal leelonging to this zone is the 
Hying squirrel {Fteromys nitidm) with its bc'auti- 
ful cliL-stnut coloured fur, which is stretched 
membrane-like between fore and hind-feet and 
enables the animal to make fairly long gliding 
flights from tree tee tree. In the twilight it 
emerges from its hiding-place high up in the 
trees and it is generally in the half-dark that it 
begins its search for food. Another remarkable 
denizen of the forest, which also does not make 
its appearance until dusk, is the strange flying 
lemur {Galeopterus varie^atus), which, however, 
is not limited to this rc'gion, but it is found from 
the seacoast to very high up in the mountains. 
It is related to the Insc'ctivora but differs from 
them in several respects and can plane through 
the air by means of a skin membrane between 
fore and hind-feet and tail. 

I'he forest at night is full of all sorts of noises; 
the dead silence one might perhaps expect is 
simply an illusion. Although the bird choir is 
stilled there are other creatures which choose 
the night to give expression to their “joie de 
vivre” as the birds choose the day. Hut in the 
<larkness of night it is infinitely more difficult to 
find out from which animals the various sounds 
<‘nianate. (Tickets and locusts take the leading 
part in the nocturnal concert with their .shrill 
stridulation and penetrating chirp; frogs join in, 
and some species really do pipe rather than 
croak. There is another shrill whistling that we 
may hear in the darkness and we shall be sur- 
prised to learn that it comes from a peculiar 
lizard-like creature, Gonyocephalus, which is 
distinguished by a flat dent between the eyes 
and a tall crest on the neck. 

♦ * * 

A longer sojourn at Tjibodas will perhaps in- 


clude a trip to the Tjibeureum waterfalls, 4'he 
road at first descends from the park through a 
narrow strip of forest that has been left intact on 
its boundary. On the path is noticed the yellow- 
ish brown butterfly {Precis ida) so common in 
the forest. Another species flits about, plain 
dark brown above with the forewings ornamented 
with a strikingly bright blue transverse band 
(Amnosia decora). In the valley formed by the 
little rjiwalen stream, which we cross, we can 
see the gorgeous Papilio arjuna (gedeensis) usu- 
ally drinking in moist places; it is of a bronzed 
green colour, the tailed hindwings adorned with 
a large light blue patch and a purple ocular .spot. 
Here is also seen an old European friend, the 
thistle-butterfly (Vanessa cardui), which has 
spread over almost the whole world, South 
America and the Poles excepted, and is not rare 
in Java above an altitude of 1000 metres. 

Having crossed the valley the road asc'ends 
again and continues almost all the time through 
dense forest. Here again it is the birds that 
mostly attract our attention. We hear the 
clapper of the pedlar bird, the mocking “hee-hee- 
he(‘-hee" of the laughing-thrush (Carrulax rufi' 
frons), that recalls the neighing of a hor.se and 
has earned for it its Malay name of “burong 
kuda.” Our progress is accompanied by the 
singing of Brachypleryx monlana, a small bird, 
the male being bluish black, the female more a 
greyish brown. It greets us with a short but 
ph'asant song; souK'times it seems to sing right 
into one’s ear but, peer as one may, one fails to 
discover the little songster, securely hidden 
in the low dense .shrub. Then there rings out 
the call of the hill-partridge, Arboricola java- 
nica, beginning with a dull “tong-tong-tong" 
rising higher and quickc'r until the climax is 
reachc'd in a loud clear “tii-tii-tu," often re- 
peated. This dark brown partridge with black 
markings on its head is not easy to see; an odd 
one may swiftly cross the path or a small couple 
may be surprised on an open bit of ground. 
Again, a flock of rninivets (Perirrocotus), of 
which three species occur here, rnay catch the 
eye. The dark green of the trees wall then be 
enlivened by the brilliant vermilion-red and 
black of these little birds, as they flit merrily 
from tree to tree in small companies. \\(‘ will 
also probably me(‘t a pair of trogons (//(i/>fl/nr- 
pactes retnwardti) betrayed by their shrill ‘ p.scerr- 
psc'err." They have the most variegated plumage 
of any of the bird denizens of the Malay forests; 
beak and feet are red, upper part of the body 
mo.stly greenish, wings slripi'd with yellow, skin 
round tlu' eye lilue, and the under part of the 
body orange-yellow w'hile the breast is more 
brown. 

Now and again there comes a lull and w'e see 
and hear little of bird-life, until we come sud- 
denly upon a loud and busy company loafing 
among trees and shrubs. \Ve notice once more 
bhringas, babblers and shrikes, while a small 
nuthatch {Callisitla azurea) draws the eye on 
account (i its striking dark blue colour with 
light blu(‘ patches on the wings and a white 

breast. , ^ 

Mamm..H are rarely seen, at most a couple ot 
squirrels which quickly dodge round the trunks 
of the trees; or perhaps a troop of leaf monkeys 
which drop into thi* ravine with an amazing 
series of leaps, most of them are not seen, though 
their presence is revealed by the heavy flop ot 
their falling bodies and the rustle of the branches. 
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We are sometimes struck by the shrill cry of the 
ground squirrel {Lariscus itisi^nis), which has 
three black stripes down the back and a compar- 
atively short tail. This animal, too, is not eas- 
ily seen, for it lurks mostly on the ground amid 
the undergrowth. 

On the path, if it is rainy weather, we may ex- 
pect to come across some terrestrial planarias, 
black flat worms with a two-lobed fore-end, some 
species of which, f.i. Hipalium marginatum, can 
reach 15 cm. in length. They feed on earth- 
worms and one sometimes finds the victims 
wrapped about by a planaria. And in the dry 
season one S(jmetimes sees a strange sight, namely 
the appearance across tlu' path of a long narrow 
column comprised of thousands of worms of a 
striking orange colour, making a slow onward 
progression. These are so-called ‘‘processional 
maggots,” the larvae of a blackish fly (Sciara), 
which live on half decayed leaf matter in which 
the forest here is very rich. Their method of 
progression is very remarkable: - the under- 
most creatures lie quite still, while thosi' above 
propel them.selves, more and more rapidly ac- 
cording to their position near th(‘ top, over the 
living causeway until they touch the ground in 
front and become in their turn the immobile sup- 
{xjrters of their successors in the movement. 
The reason for this strange mode of progression 
remains to be ascertained. 

After an hour's walking we comt* to an open 
place about 1600 metres above sea-level, where 
the path to 'I'jibeureum turns to the right. Taking 
this path for about five minutes we find on the 
left a narrow climbing track and following it we 
come in a few minutes to a cave, which is a mere 
hollow in the volcanic rock holding water. It is 
the home of numerous bats which fly about wildly 
in its rcces.ses when disturbed, and the movement 
of their wings in the hollow cav^e sounds like the 
rumble of di.stant thunder. In other respects 
the cave is extremely jx^or in animal life; at the 
entrance we see water-bugs and large whirligigs 
{Dineutes politus) gyrating on the water. In the 
water itself a bryozoan {Plumatella diffusa) has 
been found on submerged branches. I'he mem- 
bers of a true cave fauna are completely absent. 

Returning to our original path we soon reach 
the waterfalls and we may watch the skimming 
flights of numerous swifts (Colloratia livchi) 
along the beautiful falling or running water. 
These are related to the .species that build the 
well-known edible nests but are distinguished 
by the lighter hue of the under part of their 
bodies. On the rocks at the foot of the falls one 
finds the Criotettix saginatus, a small grasshopper 
with sharp latt'ral spines on the thorax, which 
leads a semi-aquatic life. 

In the damp forest round about are many of 
those curious frogs belonging to the genus 
Megalophrys, the tadpoles of which have been 
mentioned previously. C'ommon also are the 
whistling-thrushes {Myiophnneus) which dart 
ahead of us flying low and uttering a high-pitched 
whistle. This region' has attracted a very great 
deal of interest among Inologists owing to the 
wonderful pit('her plants {Nepenthes gymnam- 
phora) found here in abundance. We have only 
to penetrate the forest to be sure of corning across 
these plants. At first one sc‘es large numbers of 
pitchers on the ground and partly embedded in 
the soil. With such indications we can easily 
follow the plant as it climbs the trees and detect 
the pitchers suspended in the air. These pitchers 


have deservedly attracted the attention of both 
botanists and zoologists, because they serve as 
insect traps and digest the small creatures that 
fall into them. Harerlandt styles this as a 
luxury device (Luxusanpassung) because he 
considers that over against a very complicated 
equipment stands a proportionately meagre 
advantage gained thereby. 'I'hat view, however, 
is not entirely supported, when one notices the 
large quantities of insects and other small 
creatures caught in them, especially in the 
ground pitchers. 'I'he pitchers also contain 
animals which not only can withstand the 
albumen-dissolving secretion from their walls 
but even thrive in this vegetable digestive juice. 
Larvae of gnats and flies, mites and small eel- 
worms live in it, among tin* latter even a tru(‘ 
parasite {Anguillula nepenthicola), which goes 
through its wholi* life-history in the pitchers, 
but it is only found in the suspended ones. 

Back from our trip we shall probably notice 
that a few' leeches have been picked up on the 
way and, if they have not already droppc'd off, 
W'e shall find the blood-gorged creatures still 
adhering to our legs. These leeches {llaemadipsa 
zeylanica) live* in the forest and not in the water 
as most leeches do. They lie in wait on the paths 
or in the undergrowth constantly groping about 
for their human or animal victims. Junghuhn 
even styles the region between 1000 and 1800 
metri'S the zone of the land leeches. 

* * 

In order to make acquaintance with the higher 
mountain zones we must take the road to Kan- 
dangbadak. W^e first follow the road to I'jibeu- 
reum until we come to the point where the path 
to the w'aterfalls diverges. 'I'he road then makes 
a somewhat steej^er ascamt through the sunlit 
moss-clothed forc'St consisting mostly of smaller 
trees, above which towers alone the giant, 
.straight-limbed Podocarpus, the needle-like foli- 
age of which stands out in a finely drawn sil- 
houette against the bright sky. 

Little animal life is noticed, though leaf- 
monkeys are regularly met with and usually 
there is heard here and there the S(jng of Brachy- 
pteryx. 'I'his is probably the bird that J unghuhn 
praises as one of the best .songsters of Java’s 
higher regions, although he gives it the name 
Muscicapa cantatrix, but the latter speci(“S 
(otherwise Cyornis banyiimas) is not found at so 
high an altitude. 

Above our heads a green barbet gorges a cluster 
of berries. Further on a small bird [M uscicapida 
hyperythra) sits quietly on a branch overhanging 
the edge of the path, allowing us an unimpeded 
view of its coat which is bluish black above and 
lighter beneath with red throat and breast. 

At an elevation of 2150 metres we pass some 
hot springs, the presence of which is revealed 
from far away by the spreading vapour. The 
water, which has a temperature of about 50° C., 
pours down over a thick growth of bluish green 
algae. No animal life appears to have been 
found in it yet. 

After a four hours’ climb from Tjibodas we 
reach the shanty near Kandangbadak 2400 
metres up and built on the saddle between Gedeh 
and Pangrango. .Seated peacefully before the 
house in the quiet afternoon, watching the mist 
stealing over the path in front of us and over the 
trees, festooned with streamers of white lichens, 
we could think ourselves back in the times when 
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rhinoceroses (Malay “badak”) roamed here as 
in Junghuhn’s days, whence the name given to 
this spot. JuNGHUHN, who was the first Eu- 
ropean to climb the Panpango (in 1839), on 
arrival on the top surprised two specimens there, 
one submerged in the brook and the other grazing 
on the bank. When we read further in this 
eminent naturalist’s description of Java’s moun- 
tains and flora that in his time unexplored moun- 
tain summits were generally climbed along the 
rhinoceros tracks, frequently blocked by an ac- 
cumulation of their droppings, we can only re- 
gret that in Java this remarkable pachyderm is 
almost extinct. 

The larger mammals have almost entirely dis- 
appeared at this high elevation and it is only the 
calls of birds that reach our ears. From the 
neighbouring forest one hears a strange lament, 
like a long drawn out “oo-oo.” It is the coo of 
Ptilinopus roseicollis, a very fine green fruit 
pigeon embellished by a light purple head, neck 
and breast: its coo alternates with the loud laugh 
of the laughing-thrush. Braving mist and rain 
is a wandering flock of shrikes [Laniellus) with 
their ceaseless “cheeii-cheeii,” while little white- 
eyes {Zosierops fallax) silently work over the 
shrubs. We may usually see some fantails, co- 
quettishly hopping from branch to branch and 
every now and then spreading and lifting their 
beautiful reddish brown tails. 

Brachypteryx, our well-known songster, is one 
of the last to be heard in the evening and also 
the first in the early morning as it greets the sun 
breaking through the cloud bank of the distant 
horizon. .Soon the whole choir joins and pro- 
claims its joy in the dawn, though Brachypteryx 
with its clear melodious notes, triumphs over 
them all. 

In fine sunny weather we start our journey to 
the crater of Gedeh. The air is much stiller here 
than lower down around 'Pjibodas; only the 
cuckoo-doves {Macropygia leptogrammica) be- 
tray their presence by their noisy flapping as 
they leave the trees, d'his is a typical denizen 
of the mountains. Descending to the stony crater 


field, where the vegetation grows thinner and 
thinner, we espy now and then, as they fly past, 
the lovely dark brown mountain thrushes 
{Turdiis fumidus) with their yellow beak and 
feet. This thrush’s habitat is limited to the 
highest mountain tops. 

Seated on the edge of the crater of this extinct 
but still imposing volcano, one may often see a 
bird of prey circling over this forsaken ground. 
'Pile clefts and hollows of the bare rocky walls are 
the homes also of a distinct s[)ccies of swift (Col' 
localia vulcanorum), distinguished by its thick-set 
build and, as far as is at present known, found 
only here in the Gedeh crater. 

The mountain thrushes just n)entioned are 
also very common on the top of the still higher 
F^angrango mountain (3000 mc'tres) and may 
well claim to be the most common bird there. 
There are not very man)’ birds at this great 
height, only 15 species being observed. After 
th(> thrushes the white-eyes (Zoster ops fallax) are 
the most phmtiful. Th(“ Latin name indicates 
the absemee of the ring of white feathers round 
the eye, w'hich is characteristic of the rest of the 
genus Zosterops. In the early morning hours 
their soft fine notes are heard all round the sum- 
mit, sounding like a long drawn out “pee-er- 
vee-er.” 

Mammals are .still scarcer and larger wild 
animals almost entirely absent, although one 
may notice the occasional prints of a deer or pig 
and even the panther pursues its jjrey up to this 
height. Gone are the rhinoceroses formerly not 
rare beasts here. The only mammals .still com- 
mon are rats (Afus lepiurus) and the skunk. In- 
sects are the most abundant and flies, especially 
the hover-flies, take first place, while the Java- 
nese bumble-bee also is among the everyday 
visitors to the mountain flowers. Among the 
insects are a number of fi)rms, commonly found 
in more temperate regions or related to pa- 
laearctic sp(‘cies, an interesting fact which is true 
also of some plants growing on the highest moun- 
tain summits. 
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The mountain garden partly owes its exi.stence 
to the introduction of the cinchona culture in 
Java, The garden, to be sure, had been there 
before, but in 1852 Teysmann, the well-known 
C'urator of the Botanic Gardens, planted here 
the first cinchona trees. 'Phe same Curator also 
laid out small experimental gardens on the 
mountain slope, viz., at Tjibeureum at a height of 
Az 1700 m., at Kandang liadak at 2400 m. and 
on the summit of the Pangerango at 3000 m. 
above sea-level. In the year 1856 Jungiuihn 
was charged with the direction of the cinchona 

* Reprinted from ‘‘Tjibodas (Botany)," F'ourth Pacific 
Science Conjiress Guide Books (Java 1929), Excursion C 3. 
np. 3-17 (1929). 


culture. Me considered the soil at Ijibodas un- 
fit for this culture, and the cinchona estate was 
continued in the surroundings of Bandoeng near 
Lembang. Thus the garden at Pjibodas was 
once more annexed to the Botanic Gardens. If 
during the first years of its existence this garden 
was meant chiefly for the culture of sub-tropical 
plants, after Tkeub’s arrival in 1880 a In ginning 
was made with the study of the virgin forest m 
which, besides Treub and other Dutch scientists, 
a great many foreigners took part as well. A 
guest-house with laboratory was opened in 1891 
while the virgin wood was added to the garden 
as a nature reserve iq) to beyond the Tjibeureum 
waterfalls 
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In 1920 a new laboratory was opened, built 
Ironi (unds presented at the centenary of the 
Botanic Gardens by Dutch and foreign scientists. 
Moreover in 1926 the \irgin forest covering a 
field from I'jibodas to the summits of the two 
volcanoes the (iedeh and tin* I’angerango was 
declared to be a nature reserve and this fitdd 
measuring some 1200 hectares was adjoined to 
the garden proper which covers 60 hectares 
for the purpose of rt'search-work. In this forest 
no felling is allowt'd except what is necessary 
for the upkeep of the forest-paths leading to all 
directions. 

Tjibodas can be reached from Buitenzorg by 
two ways. One is by train to 'hjiandjoer, from 
there by car to hjipanas, where the Governor- 
General has a country-residence. A foot-V)ath 
leads from 'hjipanas to 'hjibodas. But one can 
also drive straight to Tjipanas by car across the 
Foentjak-pass. 'hhis way leads through aral)l(‘ 
land and native villages, through t<M-gar(lens, 
and rises to 1400 m., where the height of the i)ass 
is reached. The way, hollow here and there, 
goes close to the higlu*st point through remnants 
of virgin forests, which formerly covered all the 
slopes. From the highest j)oint the way goes 
down to Sindanglaja, and leads furtlu'r to 
Tjipanas. 'i'jiliodas can also be reaclu'd from 
Sindanglaja by a foot-path. 

Up to the border of the nature reserve* every- 
thing is deforested; native arable land on which 
potatoes and cal)l)age are grown is found there. 
A wooden bridge spans tin* river Tjibodas, which 
forms the western border, and from this point a 
path leads to the park proper, the garden. 'I'o the 
right a sloping lawn begins with a small pond, and 
from here the road goes up, under old Araucaria 
trees, as far as the guest-house. 'The house of 
the assistant-curator lies to the lefthand side of 
this building, and a little beyond the n(*w lab- 
oratory is situated. In front of tin* guest-house 
are the lawns planted with all kinds of trees and 
shrubs, behind the new laboratory the m*w green- 
houses are situated, and this whole field bord(‘rs 
on the virgin forest, which extends from this 
point uj) to the summits of the two volcanoi-s tin* 
Gedeh anrl the Paiigerango. 

JlNGItUHN divided the vegetation of Java in 
various zoru'S and distinguished the hot zone of 
the sea-coast up to some 650 m., the second nr 
temperate zone from 650 to 1500 m., the third or 
cool zone from 1500 to 2500 m., and the coM 
zone from 2500 m. upwards to the summits of 
the mountain-range. The vegetation of I'jibodas 
lies in the two latter zones, consequently in tin* 
cool and the cold zones of Ji’NGHI HN. 1 In* 
Gedeh rises up to 2981 m. and the Pangerango 
up to .3060 m. above sea-level. I'he vegetation 
01 these two zones gradually merge into ea( h 
other. 

The short time which the members of the 
('ongress can spend in 1 jibodas does not alkiw a 
view of the flora as far as the summits of the vol- 
canoes. However, an excursion to the d jibeu- 
reum waterfalls will be possil)le. Accordingly 
this «‘xcursion leads through the nether part of 
the second zone of Ji NGUftiN, but nevertheless 
some plants will be found occurring much lower, 
on account of special circumstanci's, than is 
usually the case. 

The rainfall in these forests is very abundant, 
likewise the number of raindays; moreover, the 
dry monsoon is restricted to a few months only 
and very often this season lasts no more than a 


tew weeks. We are const'Cjuently in the rain- 
forest, and the way to rjibeureum leads entirely 
through such a wood, ( haracteristic thereof 
are the great number of specii*s of trees and the 
abundance of epiphytes in their tops. Some 
trees become very tall, amongst others the rasa- 
mala {Altin^ia excelsa Nok.), which in java oc- 
curs only in the western part and rises high 
above most other sjx-cies of trees. Specimens 
of 60 m. or more are by no means rare, d'he 
tree tops do not, howe\er, form a canopy, be- 
sides, the storms blowing regularly during the 
months of February and March fell a lot of trees 
and snatch off many branches. For this reason 
the wood caimot be calh'il dark, and consequently 
a good deal of light can reach the soil. The con- 
se(iuence thereof is that the nnilergrowth of the 
forest is very exuberant. Shrubs and herl)s 
cover the soil with a luxuriant vegetation, and 
among the latter are many hygrophytes. Ferns 
occur in large numbi*rs, which on but few' moun- 
tains reach such a stage of development. Many 
Hanes ri‘ai h to tlu* tri'c tops and impart a peculiar 
aspect to the wood at certain places. Moreover, 
the field is particularly rich in brooklets and 
marshy spots, and in these very spots the vegeta- 
tion of aquatic plants is most luxuriant. At some 
spots, the brooks and ri\’ers have wash('d away 
<leep grooves in tin* landsca|)e, and the mountain 
ridges situated in between conse(iuently retain 
comparatively little water, and the vegetation 
is less luxuriant on these* ridges than in the 
humid part of the* leere'st. Fhe trees are generally 
smalle*r anei the unde*rgre.)wth less dense. In this 
lowest part of the* wooel of I jiboelas, the* fle*ve*lop- 
ment of me)sse*s must ye*t be* e'alleel scant e;om- 
pare*el with the growth of these* plants in the 
liighe*r j)arts. N'et here*, te)o, trees e'an l)e founel 
the* branehe*s e)f whieh are covereel with thick 
e'Ushie)ns eef meess. 

In 1890, a gre*at numbe*r e)f tre‘e*s in 'rjibe)elas 
have been numbe*red anel mate-rials colle*cted by 
the forester Kgordkrs for the* sake* e)f stuely of 
the tree*s in java. In 1913, the* numbere'el trees 
we*re* re-examined anel new’ specimens numbereel. 

Many trees hael die*el or hael be*e*n blow'u down, 
anel thus it was nee'e.ssary, in 1920, te) re-examine* 
e-verything; this work was carrie*el e)Ut by the* 
assistant-curate)r Mr. BRre,ea*.MAN. A gre*at 
many ne*w tre*e*s we*re* numbe*re*d, and me)re“e)ver, 
a be*ginning was made* wjth the* numbe*ring ol 
Hanes anel larger shrubs, d'he* plants now num- 
bere*el in the* pre*serve*ei part have* be*e*n entered 
in a list; they are* besides ne)teel elown on a map 
hung in the guest-house*, so that mate*rial can be* 
e*asily obtaineei from these plants. 

The Flora of d'jiboelas published by KeaoRDKRS 
gives a survey of the plants occurring here. It is 
true that the work is neet yet compF*te, and new 
spe*cie*s are* inele*eel ln*ing fe)unel again and again, 
but with the* help ed tins we)rk, it is easier te> 
eaient one*se*lf than is pe)ssil)le* in most primeval 
fe)re*sts. 

The* first part of the we)oei borelering on the 
garde*!! still contains many e*le*me*nts escapeel 
from the* garelen, be*sieles seeme* importeel plants 
fre)m e)the*r re*gie>ns whiedi have* j)e*ne’trated the 
w'oexi, e*hpe*eially ale)ng the* paths; if the i)aths 
are abaneloned and the* jungle is e*nte*reel, a 
vegetation will be founel existing almost e*ntirely 
of species e)f native* plants. 

4 he road first goes eleewn through a ravine, in 
which are waterfalls. Before reaching this high- 
est iK)int the path first le*aels threeiigh a swamp, 




sld^rah^^' Mount Pangkkan(;o, a hkautiful extinct volcano with a vkky rich vegetation. In thi.s district a con- 

prinieval rain and mountain forest has boon set aside as a nature reservation. — Water colour by Professor D. H. 
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in which only few trees occur. Many grasses 
^row here, amongst others the Phragmites Karka 
Frin., also much found in marshy spots in the 
lowlands. Between the grass grow some herbs 
and shrubs and small arborescent Ericaceae, 
such as Vaccinium laurifolium Miq.; also Gunnera 
macrophylla Bl. occurs here. 

Going down from the highest point, a very 
damp part is reached with brooklets running 
everywhere, and swamps. Very common in this 
part are some '/Angiberaceae, amongst others 
Phaeomeria Solaris Schum. and flornstedtia 
paludosa Val. Also Nepenthes gymnamphora 
Nees is locally very common here, part of the 
chalices are high up in the trees on the branches 
of this liane, part of them are on short branches 
on the floor of the forest hidden in fallen leaves. 

These chalices are red stained and always 
contain many captured animals; the aerial chal- 
ices are green; not so many animals are caught 
in them. 

The three waterfalls of the 'I'jibeiireum dash 
down from a perpendicular wall of 40-50 m, high. 
This wall is covered with many mosses, amongst 
which also Sphagnum and on some spots a 
luxuriant vegetation of Kioto stema-spcck's and 
Gunnera macrophylla Bl. has arisen. On the 
stony slope covered with forest, some plants are 
found, which generally occur much higher up in 
the mountain range, amongst others Ranunculus 
diffusus UC. and Gaultheria leucocarpa Bl. 
Moreover, staunch shrubs of Rhododendron 
javanicum Benn. are found here, occurring in 
the neighbouring forest as an epiphyte in the 
trees, here growing on the ground. Large speci- 
mens of Cyrlandra coccinea Bl. are common here 
and there. The imported Eupatorium pallescens 
DC., one of the most trouble.some weeds of 
Western Java, here too ousts the original flora 
and must continually be cut away. 

From the highest point, from where we have 
descended into the ravine with the waterfalls, 
the path leads further up to the summits of the 
two volcanoes mentione<l, the Gedeh and the 
Pangerango. As there will be no time to make 
these two excursions, it may be sufficient to 
mention, that a hot shower-brook is passed at 
2200 m. altitude, of which the water has a tem- 
perature of about 48-50° C. emitting large clouds 
of vapour. From this point the vegetation, 
which also below this altitude showed distinct 
changes, begins to merge more and more into the 
so-called alpine wood. The trees are getting 
smaller and thinner, the number of species small- 
er, the Hanes too are getting less numerous, only 
the Podocarpus imhricata Bi.. occurs in very 
large specimens up to beyond Kandang Badak 
situated at an altitude of 2400 m. A luxuriant 
development of various moss-species covers the 
soil and coats all trunks and tree branches with 
thick cushions. 

The number of epiphytes likewise decreases, 
and having reached Kandang Badak the alpine 
forest, which is poor in species, is traversed. 
Below and round Kandang Badak Quercus 
species still occur. Higher up, it is chiefly Vac- 
cinium, Astronia spectahiles Bl., Rapanea aveni, 
Mez., Ardisia javanica DC., Leptospermum 
javanicum Bl., Symplocos sessilifolia Gurke, 
Elaeocarpus acronodia Mast., Eurya acMminata 
DC. and Polyosma ilicifolia Bl. which are com- 
mon. The ground is covered with various herbs 
and shrubs, Polygonum-sptcies, Ruhus-spvcies, 
Pilea trinervia Wight, Elatoslema paludosum 


Miq., Ranunculus diffusus DC., Disporum ptdlum 
Salisb., and many others. Of the ferns especially 
the Lomaria species strike the eye, growing in 
dense vegetation on the ground; and many 
epiphytical Polypodia as well as various Lycopodia 
and Lygodia form dense jungles. The parasite 
Balanophora elongata Bl. is also common. 

Near Kandang Badak, Alhizzia montana Bth. 
with the big galls formed on it by a Uromyladium 
is common, and it can also be found on the sum- 
mit of the Gedeh. On the summit of the Pange- 
rango this species of tree does not occur, also 
not Myrica javanica Bl., which is frequently 
found on the Gedeh. Conversely, the famous 
Primula imperialis J unghn., found by J unghuhn 
on his first ascent of the Pangerango in 1839, is 
not present on the Gedeh. The forest extending 
up to the summit of the Pangerango remains a 
genuine moss-forest, only the summit and the 
subsidence behind are more or less bare and cov- 
ered with alpine shrubs and herbs. Common are 
Hypericum Leschenaultiana Bl., Rubus lineatus 
Reinw., Anaphalis javanica .Sen. Bip., Ranun- 
culus javanicus Reinw., Thalictrum javanicum 
Bl., Swertia javanica Bl., Laurembergia coccinea 
Kan., Polygonum chinense L., Schefiera rugosa 
Harms., Gaultheria spec. div. and others. 

Some grasst‘s such as Agrostis Reinwar dtii 
V. H., Poa annua L., Isachne pangerangensis Z. 
et M. and the sedge, Carex hypsophila Miq., 
cover the bare places. In this part Teysmann 
laid out a garden, remnants of which can still be 
found in the Fragaria species spread everywhere, 
in the little shrubs of Rubus fructicosus, in the 
apple trees and the beech, which, although 100 
years old, has not developed beyond a small 
shrub. The higher slopes of the Gedeh are covered 
with younger wood, and on the trees thereof few 
mosses have attached themselves. On the stony 
crest and on the slopes of the crater, there grow 
but a few plants, and all of them as small speci- 
mens such as Vaccinium varingifolium Miq., 
Rhododendron retusum Benn., Gaultheria leuco- 
carpa Bl. and fragr antis sima Wall., Myrica 
javanica Bi.., Anaphalis javanica Sen. BiP. and 
Alhizzia montana Bth. Between the stones grows 
much Pleopeltis Feei v. A. v. R. 

The list of numbered trees offered to the guests 
at 'Fjibodas presents a survey of the species oc- 
curring in the preserved part, moreover a her- 
barium of the plants of the preserved part, 
though as yet incomplete is present in the lab- 
oratory. 

This primeval forest is very rich in all kinds 
of species of plants — so rich that a very extensive 
field for study is still available for years to come. 
Algae occur commonly in the brooks and stag- 
nant parts; they are also to be found in the 
shower-brook. 

Fungi are very abundant, the lower as well 
as the higher mushrooms. Parasitic fungi also 
occur in the forest. 'I'he abundance in Ilepaticeae 
and Bryophytes is overpowering, and ferns too, are 
found on the ground as well as on trunks of trees 
and branches of arborescent Cyatheaceae\ Wen 
Ilymenophyllaceae can be found everywhere. 
Of the taller plants the following families come to 
the fore. 

Three Gymnosperms belonging to the Taxaceae, 
namely species of Podocarpus, occur here. Par- 
ticularly the Podocarpus imbricata Bl. can de- 
velop into a regular forest-giant, not second to 
the Rasamala tree in dimensions, and growing 
much higher on the slope of the mountains. 
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Of the Pandamiceae the Pandanus furcatus 
Roxb. is very common, and moreover 3 species 
of climbing-plants from the genus Freycinetia 
occur. The Graminae are represented by com- 

f )aratively few species, in the genuine virgin 
orest they are lacking for the greater part, ex- 
cept along the paths. More species occur on the 
higher parts of the two volcanoes. The C> 
peraceae are not common cither. Carex baccans 
Neks occurs everywhere and is conspicuous on 
account of its red fruit. Only two kinds of 
rattan-palms grow in the forest, and also an 
arborescent palm: Pinan^a Kuhlii Bl. Of the 
Araceae some climbing-plants belonging to the 
genus Raphidophora arc found, and w^me species 
of Ilomalotnena and Schismatoglottis growing on 
the ground. Arisaema filiforme Rkinw. can be 
found everywhere, and here and there Amorpho- 
phallus spectabilis Engl. Also some Cammeli- 
naceae e.g. Forrestia mollissina Kds. f. glabrata 
Hassk. arc common in the lower part of th(‘ 
forest. 

Liliaceae and Amaryllidaceae are represented 
by only a few species. Disporum pullum Salisb. 
and some Dianella species, further CurctUigo in 
the lower part are the principal ones. Of the 
Zingiber aceae, some species are conspicuous 
locally on account of their large dimensions and 
the number of specimens; they are chiefly 
Aniomum coccineum Bl., Phaeonieria Solaris 
ScHUM. and some Zingiber species. As to the 
number of species, all these families of monocot- 
yledons are far out-numbered by those of the 
Orchidaceoi’. About a quarter of the orchids oc- 
curring in Java can be found at Tjibodas. Among 
them are genuine saprophytic soil-forms, such as 
Epipogum nutans Rchb. f., as well as many ter- 
restrial forms with green leaves. More numer- 
ous still are the epiphytes, more than 100 species 
thereof have already been found. Especially of 
Dendrobuim, Bulbopkyllutn, Eria, Appendicula, 
Oberonia and Li paris many species are present. 

Of the Dicotyledons only some of the best 
known families can be stated. .Some climbing 
and some shrubby and herl)aceous Piperaceae 
occur; Piper haccatum Bl. belongs to the largest 
lianes. The Fagaceae are important among the 
tree species; Castanea and Quercus species are 
common and belong to the tallest trees. Of the 
large family of the Moraceae the genus Ficus is 
represented by 18 species. The forest-giant Ficus 
tnvolucrata Bl. forms splendid specimens, strik- 
ingly common is Ficus ribes Reinw., and among 
the climbing species F. punctata 'Fhbg. The 
epiphytic F. cuspidata Reinw. species is also 
present everywhere. Many Urticaceae occur, 
various hlatostema species cover the soil locally 
and are particularly to be found along the brook- 
banks. Villehrunnea rubescens Bl. is an arbores- 
cent shrub frequently run across. In the tops of 
the trees Loranthaceae commonly occur, the Lo- 
ranthus axanthus Horsf. was lately only known 
from Borneo and belongs here to the most fre- 
quently growing species of the lower forest. 
i olygonaceae are represented by some Polygonum 
and Runiex species. Polygonum chinense L. is 
common from the lowest part up to the moun- 
tain-tops. 

Of the Ranunctdaceae, with the exception of 
Clematis species particularly occurring in the 
higher regions. Ranunculus dijfusus DC. and 
J^vanicus Reinw., and Thalictrum jamnicum 
are named here. 


Very important is the Laur aceae family, as 
many species of the genus Litsea occur here. To 
the Hamamelidaceae belongs the well-known 
forest-giant, the Rasamala, Altingia excelsa Nor., 
growing especially in the lower parts. Of the 
Rosaceae some genera, such as Ruhus, Neillia 
and Photinia^ which can be locally common, 
particularly in the higher parts, are named. The 
Leguminosae family is of relatively small im- 
portance in the preserved part. Of the Rutaceae 
a tree-species Acronychia laurifolia Bl. and the 
lianes h agar a and Toddalia aculeata Pers. are 
common. Also the Kuphorbiaceae arc represented 
by few species, most frequemt is the small tree 
Ilomalanthus populneus O.K. An Aceracea, viz. 
Acer niveum Bi.., grows as high as Kandang 
Badak, and is very common. Many Elaeocarpus 
species occur in the wood, and some species reach 
the mountain-tops. Of the Dilleniaceae a num- 
ber of Saurauja species are well known. The 
Theaceae AT V represented by some Eurya-speews 
and particularly by Schima Noronhae Reinw., 
the latter species is found up to great heights. 
Various Begonia species, such as the splendid 
Begonia robusta Bl., occur in the forest. Of the 
Myrtaceae, several Eugenia species are com- 
mon. 

On the tops of the volcanoes grows Lepto- 
spermum javanicum Bl., in Java occurring only 
on some mountains in the western part. Various 
epi|)hytic Melastomataceae, Medinilla species and 
the arborescent Asfronia spectabilis Bl. are to be 
found. Many Araliaceae belonging to the genus 
Scheffiera and Macropanax, partly growing 
epiphytically, are conspicuous. On the highest 
mountain-tops is found Scheffiera rugosa Harms., 
while Scheffiera lucescens Kps. grows in the alpine 
forest as a liane. To the Ericaceae belong the 
well represented Vaccinumi, Gaultheria and Rho- 
dodendron genera, occurring partly epiphytically, 
partly terrestrially. Of the Myrsinaceae, species 
of Rapanea and Ardisia are found; of the Primu- 
laceae, Primula imperialis JuNGH. is common 
only on the top of the Pangerango. Some 
Gentianaceae belong arnongvSt others to the flora 
of the high mountains, such as the small Gentiana 
quadrifaria Bi.. and the creeper, Crawfurdia 
trinervis Hassk. 

Labiates are rare, only Coleus galeatus Bth. is to 
be found everywhere in the lower part. Many 
Gesneriaceae occur in the forest, the epiphytic 
Aeschynanthus species and the shrub-shaped 
Cyrtandrae: of the Acanthaceae is particularly 
stated Strobilanthes cernuus Bl., which shrubby 
herb blooms about every 7 years and is at the 
time entirely covered with the white flowers. 

1 he number of Ruhiaceae is vt'ry numerous, 
about 28 species occur here. Of the Caprifo- 
liaceae, the sj^cies of Viburnum and Loyiicera 
attract attention; they are to be found up to 
the highest parts. There also grows the herlia- 
ceous Valeriana Hardwichii Wall. Com posit ae 
are not common, except the tree-species, Ver- 
nonia arborea Ham. On the bare summits grow, 
Anaphalis javanica ScH. Bip., Myriactis nepa- 
lensis Less., and a Dichrocephala species. 

According to Koorpers’ report, there were 
known in 1914: 165 tree-species, viz. 29%; 350 
shrubs and herbs, viz. 61%; and 60 climbers, viz. 
f0%. which makes a total of 575 phanerogamic 
species. 



The Tjibodas Biological Station and Forest Reserve 
IV, THE BOTANICAL GARDEN AT TJIBODAS 

by 

P. Dakkus * 

Curator of the lioUmic Cardens, 

Huiteniorif, Jam 


This j^^arden, a branch-establishment of the 
auitenzorg Botanic Gardens, is situated on the 
slopes of the volcanic Mount Gcdeh, at an alti- 
tude of about 4500 feet. It lies about sixty miles 
from Buitenzorg, and is reached by train to 
Tjandjoer, from which station a motor car drive 
of about one hour brings one to Sindanglaja. 
From the lattt'r place a footpath leads uphill to 
Tjibodas or "white brook," which is about an 
hour-and-a-half’s walk ilistant. 

On entering the garden a curious odour greets 
the visitor; this is caused by a kind of grass, 
Melinis minutijiora, Beauv., which grows along 
the side of the path. A little way beyond the 
entrance a fine view is obtained o\er the whole 
garden. In tlu? foreground is a little lake, with 
white swans, and surrounding this are wide 
lawns, dotted hen* and there with groups of 
Conifers and other handsome trees. In tin* i)ack- 
ground stand the mountains, bushekul almost to 
their summits, tlu' whole making a picture, the 
ecpial of which one may tra\(‘l far to find. 

Across the lawn, by the main path, is a little 
stone-paved aveniu-, planted on both sid(‘s with 
Araucaria Cunninghamii, Ait., and .1. Bid^viUii, 
Hook., commonly known as Richmond River or 
Hoop Pitu* and Norfolk Island Pine, dlu'se 
Araucarias, natives of Australia, were import<‘d 
many years ago, and have now grown into \'ery 
tall trees, some having a <liameter of three feet, 
at three feet from the ground. 'I'he lioughs hang 
very low, and the intense shade makes tin* avamue 
a little gloomy in the rainy season. N<‘ar the 
end of the path stands the resthouse, with the 
house (jf the Assistant-('urator on the left, and a 
little further away is the spacious lal)orat<»ry. 

I he garden, which prevTajsly had Ijcen used 
as an experimental plot b^r Cinchona, was 
founded in 1866 by Mr. J. IT Tj;vsmann, at that 
time ( orator of the Buitenzorg Botanic (ianh n. 
It is set apart {or such plants as are unal)le to 
withstand thi- warmer climate of Buitenzorg; 
more esp<‘cially. for those w hich are collected in 
the higher regions of our own colony. It is also 
used for those imported from subtropical regions 
for economic or ornamental purposes. 

'rile most important part of the garden, how'- 
ever, is the forest-reservation, especially that 
portion w Inch immediately surrounds the garden. 
It is real virgin, tropical, mountain jungle, 
through which paths have been laid out. It was 
Dr. Koordkks who fir.st conceived the idea of 
naming and labelling some hundreds of the more 
important trees in this reserve. I'liese lalielled 
specimens are scatteretl ovi-r an area of about 800 
acres. It is a piece of work which has been of the 
greatest assistance to liotanists who have come 
to study the tropical mountain flora of this 
country, and so much has it been appreciated, 


* Reprinted, with kind pernii.sHion from ti>e Gardeners' 
Chronicle III, 79:270-271 and 286-287 (1926). 


that in recent years we have had to extend the 
work considerably, and now have upwards of 
400 such named plants. One small portion of the 
forest has been set a])art for herbs, mostly from 
the adjoining forest. This method of naming 
specimens has been of great assistance to visiting 
botanists, who are thus enabled to become ac- 
quainted with our mountain flora befr^re they 
actually begin their expeditions into the jungle. 
The entire forest-reservation reaches to the peak 
of Mount I’angerango (9068 feet), and to the sum- 
mit of Mount Gedeh (8886 feet), and covers an 
area of se\'eral thousand acres. 

The resthouse was built in 1891 and contains 
four b(“drooms, a dining-room and a sitting-room. 
It is r(‘serv(‘d for vi.sitors who come for scientific 
purposes; the well-furnislu“d laboratory is also 
lor the use of research workers. 

Opposite tlu* resthouse two curiously shaped 
trees, each standing about twenty feet high, bear 
a ball-shaped crown, consisting of long, slender, 
stiff, grass-like l(‘ava's. fhe trunks carry the 
remains of the old leaf-stalks, and betw'een these 
oozes out a kind of resin, used l)y our nativ(‘S as 
a medicine for certain skin diseases. 

riiese an* specimens of Xanthorrhoea Pmssh, 
Fntll.. natives of West Australia, where they 
grow abundantly in wet idaces, such as the Swan 
River Valley. 'I'hey are commonly called "Grass 
(him trees" or "Nigger Ih'ads," the crown hav- 
ing till* appearance of a bunch of grass or a na- 
tive’s head. On the same plot are sonu* fine 
examples of ]'ucca, Cordyline, Dasylirion, and 
a big plant of Doryanthes Pairneri, \V. Hill, the 
latter also a native of Australia and a very dec- 
orative ganh'n plant. A little further to the 
left grows a curious plant from Chili, Collctia 
(ruciala, (iill. (*t Hook, f.; at first sight this a[)- 
pears t(» be a dead, spiny shrub but on looking 
closer it is seen to be ali\(“ and i*ven bearing little, 
white, sw(‘(‘tly-scent(*d flowers. 

On tlu' saiiK* side is tin* (‘nt ranee of the Fern 
and Orchid garden containing very many lino 
'I'n-e h'erns and Orchids, thi* latti'r growing 
chiefly <in the stems of a native Alsophila, which 
grows abunriantly on the mountain slopes of 
Java. 

A plant well-known in Fairo[)ean gardens, 
('obaea scandens, ('av., grows along the edge of 
the forest. I'his climber, introduced many years 
ago, has run wild, and now covers with its violet 
and yellowLsh-white flowers all the shrubs and 
smaller trees which grow along tlu* margin of 
the big bush. 

From near the little summer house an unob- 
structed view is obtained ov(*r the low*er garden, 
with the mountain group in the back-ground. 
Groups of Casuarina, Araucaria, Cupressus and 
Pinus give the landscape a European character, 
as also do(‘s a little Pine wood, which contains 
many interesting and little-known .species of 
Pinus. Amongst the.se are Pinus Montezumae, 
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Lamb., from the Himalaya; P. insulnris, Eridl,, 
from the I^hilippine Isles; P. ainariensis, Sni., 
P. australis, Dum.-Cours., P. palustris, Mill., 
from north America, and several others. 

Beyond th(‘ Pine wood is a group of various 
species of Eucalyptus, mostly natives of Australia. 
They are magnificent trees running up to over 
one hundred feet in height, and carrying their 
branches far above the surrounding growth. 
This ('ollection contains specimens of Eucalyptus 
re^nans, F. v. Muell.; A. saligfta, Sm.; E. capitd- 


by-paths lead to labelled trees which cannot be 
se(‘n from the main track, thus enabling every 
tree to be studied indivuiually. I'he visitor who 
for the first time enters such a tropical jungle, 
gets a wonderful impression of the immense 
\"ariety of the vegetation. Frees, shrubs, herbs, 
banes and epiphytes together make a dense, im- 
penetrable jungle, and the newcomer is over- 
whelmed by the magnitude of the task before 
him, ere he becomes ac(juainted with the various 
species here repres<‘nted. 
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Figure 116. — The BioLotacAi. Laboratory in the Mountain Gardens of the Govt. Botanic Gardens 
AT Tjibodas, near .Sindangi.aija, West Java. Built in 1920. 


lata, .Sm.; and E. nuuulata. Hook, f., var. citri- 
odora, v. Muell. From the leaves ol the last- 
named species an oil is distille*!, the smell of 
which strongly recalls citronella. Other fine 
Eucalyptus growing here include A. corymhosa, 
Sm.; A. eugenioides, Sieb.; A. erythronema, 
Turez.; A. microtheca, V. v. Muell. 

A fine collection of JapaiU'.se Bamlioos next 
attracts attention; some, such as Phyllostachys 
sulphurea, A. et 0. Riviere, ha\e yellow stems; 
others, such as Phyllostachys ni^ra, Munro, 
have black stems. In Japan most of these Bam- 
boos are used for basket work anti walking-sticks, 
but in Java tht'y only serve for ornamental pur- 
poses. Beyond these lie the flower-terraces, 
wh(>re (litTerent varieties of flowers for cutting 
and garden purposes are cultivated. Near by 
is a little water garden containing several small 
ponds wherein goldfishes live their quiet life and 
Water Lilies and other atpiatic plants grow . . . 

I'hc most important part of the garden is, as 
■already mentioned, the forest reservation, which 
ts entered by several tracts. From these tracts 


One of the first trees to attract attention is the 
Rasamalah (Altitii^ia excelsa, Noronh.), I his 
has a greyish, slender stem, and often reaches a 
height of 150 fe<‘t, bearing its branches far above 
the surrounding trees, and forming a landmark 
which can be seen from many miles away. On 
the branches of this, and, in fact, of all the trees 
in this moist region, are long, hanging clusters 
of a greyi.sh-green Lichen (fTwm), which softly 
swing to and fro in the breezt'. 'Fins Lichen is 
often called Beard Moss, or Old Man’s Beard, 
because of its resemblance to the long, white 
beards of the hobgoblins of our childhood. The 
Rasamalah is one of the best timber trees of the 
mountains, and is generally used for buildings 
in this country. Other common trees are three 
kinds of Sweet Chestnut, which bear edible 
fruits. They are Castanea argentea, Bl.; C. 
javanica, BI.; and C. Tungurrut, Bl. There are 
also sevi'ral species of (Juercus or Oak {Querc7is). 
All these trees often attain astonishing dimen- 
sions and reach a height of 100 to 120 feet. 

In addition to the foregoing, members of the 
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families Lauraceae and Leguminosae are scattered 
over the forest. Amonjj^st the former the genera 
Cinnamomum, Litsea and Phoebe contain some 
of the tallest trees of their family, whilst amongst 
the Leguminosae, only two attain arboreal di- 
mensions. One of these is Albizzia montana, 
Benth., which grows to a height of about twenty- 
four feet, and is found up to an elevation of 6000 
feet. Ruchresta Horsfieldii, Benn., a shrub be- 
longing to the same family, is only known from 
the Himalayas, the Philippine Isles, Formosa 
and Java, where it is found very rarely at an 
altitude of between 4000 feet and 6000 feet. The 
very bitter seeds, which are used by the natives 
as a medicine for chest troubles and consump- 
tion, contain the alkaloid cytisine, and are there- 
fore of v’ery doubtful v’alue. 

The family of the Taxaceae contains the genus 
Podocarpus, represented here by P. atnara, Bl., 
which often reaches a height of 120 feet with a 
diameter of four feet. Another species, P. irn- 
bricata, BL, grows up to an elevation of 5000 
feet, and in the saddle, between Mount Gedeh 
and Mount Pangerango, this tree and Schima 
Noronhae are the tallest trees growing at this 
altitude. In the jungle undergrowth many re- 
markable plants are found, and amongst them 
the different kinds of M elastomaceae are con- 
spicuous. The plants include Omphalodes fallax, 
Naud., a white-flowering spt^cies; Dissochaeta 
intermedia, BL, with reddish flowers and violet 
fruits; Medinilla laurifolia, BL, with n'ddish 
inflorescences; and M. speciosa, BL, also reddish. 
The young fruits of this last are reddish-white, 
but later turn dark violet with purple fruit- 
stalks. In the family of the Liliaceae, Dianella 
ensijolia, DC., which bears blue flowers, and, 
later, dark blue fruits, is worth mentioning. 

In the Palm family the diffenuit kinds of 
Rattan deserve mention. They are most re- 
markable adaptations, which, forsaking the 
typical habit of Palms, become climbers. 4'hey 
ascend the highest trees and make the forest 
impr'netrable on account of their spiny leaves, 
the thorns of which are recurved. It is imi>ossible 
to make a way through the dense jungle thus 
formed without the assistance of a strong hunting 
knife. One of these Rattans, Plectocomia elon- 
gata, BL, has stems with a diameter of three 
inches, and a length of about 200 feet. It is the 
giant of its group. The young leaves are covered 
with a white powder, while the young stems have 
a thin film of wax. Still more striking are the 
flower-.spikes, which have a length of three feet 
and are of a fleej) brown colour. 'Lhey may be 
used most succe.ssfully for decorative purposes, 
especially for large rtjoms. The only non-climb- 
ing Palm found at this elevation is Pinanga 
Kuhlii, BL, which averages about ten feet in 
height, but specimens up to twenty feet are some- 
times met with. This Palm suckers freely from 
the roots and forms small thickets. In places 
where the growth is less dense Alsophila finds a 
place, and its broad crowns, with their delicate 
fronds give a graceful touch to the landscape. 

The Tjibeureurn Falls are reached after a two 
hours’ walk, ascending and sometimes descend- 
ing the V(*ry steep path. Fhese an- situated at a 
most beautiful spot at an elevation of 4700 feet, 
and consist of three falls coming down over a 


wall of rock with a fall of nearly one hundred feet. 
I'he middle fall is the longest, and also carries the 
largest volume of water. Words fail to describe 
the beauty of this enchanting spot; the luxuriant 
growth of Ferns and Mosses which covers the 
stones, and the sparkling water running through 
them makes a scene one seldom meets. This is 
also one of tht- places where a kind of Sphagnum- 
moss grows. It is used for Orchid culture here 
in the same way as in Europe-. 

Beyond the falls the main path becomes very 
steep, consisting, in some places, only' of loose 
stones. It leads either to the crater of Mount 
Gedeh or to the summit of Mount Pangerango. 
Along the edge of the track many interesting 
plants are to be noted. One of the most remark- 
able of thest- is Nepenthes nielamphora, BL, many 
varieties of this group are cultivated in Eu- 
ropean glasshouses, d'he species found here is 
very abundant, and often climbs ten feet or more 
up the adjoining trees. In some cases, however, 
it remains on th(- ground. In such cases the 
I)itchers are buried in the moss, so that their 
opening is on a level with the moss-surface. 'I'ho 
object of this is to entrap insects creeping on the 
surface of the moss; these wanderers fall into the 
traps whose slippery walls render it impossible 
for them to climb out again, so that they art- 
drowned in the liquid which the pitchers con- 
tain. In the climbing forms the pitchers are 
rather rare in the lower portions, but higher ui> 
they are produced in large numbers. Here 
nature- has the same object in view, for there are 
fewer inst-cts low down than near the tops of th(- 
trees, wht-re the flowers appear. 

The abundance of Orchids is astonishing. 
True, not all are large-flowering sj)ecies, but, 
neverthele.ss, they are most interesting, ami 
include Oberonia, Appendicida, Agroslophyllum, 
Phaius, Dendrobium and others. Climbing 
higher, epiphytical Mosses and Lichens become 
more abundant, while Ferns of the llymenophyR 
laceae group become much in evidence, showing 
that the mist-belt has been reached. 

Some hot springs are passed at an eh-vation of 
6270 f{-et. These springs come out of a rocky 
wall on the left and flow down into a deep ravine 
on the other side of the track, producing clouds 
of steam and making the path slippery and hard 
to find. .Soim- distance b(*yond the springs is a 
cabin, built for travellers to pass the night in, 
or for the botanist who has to stay here for his 
scientific work. The name of this cabin is 
“ Kandang Badak,” meaning “rhinoceros shed,” 
because in fornu-r times this was said to be a 
fav'ourite place for this animal! But tlu- rhi- 
noceros is a thing of the past in Java; many 
other animals have had to give way to the ad- 
vance of cultivation, although wild boars are 
very numerous in the district, and an occasional 
panth(-r is to be met. 

A little beyond this point the forest gradually 
changes its character, and near the summit of 
Mount Gedeh the vegetation consists only of 
stunted tn-es, with stems and branches cov(*red 
with thick Moss-cushions. Mejst of these trees 
belong to the Iiricaceae, such as Rhododendron, 
Gaultheria and Vaccinium. After a short time 
the erratic boulder field is entered and a fine 
view of the crater of Gedeh is obtained. 
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Introduction 

Wild life conservation is world-wide, but com- 
paratively new, having been started as recently 
as the beginning of the present century. It is 
one of th(? hopeful, human rc'actions to the ma- 
terialism of the past decades. In geiU'ral, con- 
servation aims to protect all natural lift“, both 
animal and plant, against needless destruction. 
One realizes the urgency of conservation after 
reading H. F. Osborn and II. E. Anthony's 
book, writt(‘n in 1922, with the alarming title 
Close of the Age of Mammals. Needless to say, 
it is most dreadful and scandalous that we, the 
enlightened people of the twentieth century, 
should witness the end of the age of mammals, a 
termination we ourselves have caused. Remem- 
ber the terrific slaughter of the North American 
buffalo, the startling decline of the African mam- 
mals. Recall the insatiable demands of the fur 
industry, and the methods of modern whale 
fishing and seal hunting. These arc some of the 
factors responsible for (he extinction of animal 
life. 

Nor does the fate of the birds seem to be much 
happier. The fashion for ladies’ feather hats and 
feather trimmings of recent years hascaused ruth- 
less killing of millions of the most beautiful and 
interesting creatures. Moreover, the destruction 
of large forests and the resultant erosion and im- 
poverishment of the soil has caused great losses 
of animal and plant life besides having been an 
economic detriment. 

And we could give many mon* examples of 
man's mismanagement of his earth. 

It may be argued that wars between peoples — 
of which the most terrible is now in progress — 
is more proof of man’s lack of management than 
is th<f destruction of wild life. Nevertheless, we 
should not close our eyes to man’s mistreatment 
of Nature’s creatures. I'o create a true civiliza- 
tion, we must advance in all ways simultaneously; 
progress in one field will not be jX'rmanent if 
similar advances are not made in other areas. 

Wild life conservation has many a.spccts. 
There is the ('thical side, by which we mean re- 
spect for C'reation. There are aesthetic values, 
exemplified by the name of the well-known zoologi- 
cal garden in Amsterdam, “Natura Artis Magis- 
tra” (Nature is the teacher of the Arts). The 
scientific side is seen in the aim of preserving as 
many forms of natural life as possible for pur- 
poses of study. And last but not least, there is 
the economic side which involves the important 
need of keeping our natural wealth intact for 
many generations to come. 


* Original contribulion, especially prepared for Science 
and Scientists in the Netherlands Indies.” 


Speaking of scientific aims, we can best (luote 
the warning words of tlie late .Swiss professor 
Pall Sarasin, well-known explorer of Celebes 
and one of the pioneers in the international 
moxenient for the protection of nature: 

“A product from human hand, let us say a product of 
culture, may be unique and of supreme value, but in ca.se 
of its destruction there will alw'ays be the consoling thought 
that mankind may be able to create once again such a 
product of art, yes, even may surpass it . . ., never in the 
millenaries ahead of us a remarkable, highly organized 
animal si)ecie.s will re-occupy it.s place on the stage of 
Life after it once has been exterminated -- and this is 
most deplorable - - exterminated aimlessly and thought- 
lessly.” 

* * * 

What now is the role of the Netherlanders and 
their compatriots of the entire Netherlands 
empire in tht‘ movement for national and in- 
ternational conservation of nature? How have 
they organized wild life protection within their 
own boundaries? In what ways do they coop- 
t'rate with the conservation movements in for- 
eign countries? 

The answers to these questions are the quin- 
tes.sence of tins article. 

National Aspects 

The number of people in THE NETHER- 
LAN I ).S t in Europe is small. When one considers 
their achievements in matters of conservation, he 
realizes that their performance entitles them to a 
place in the foremost ranks of the nations, albeit 
the work has been done by a comparatively small 
group. 

Holland, with its main valuable natural reser- 
vations, is well reputed among the most civilized 
nations of Europe. This position we owe chiefly 
to private initiative, embodied primarily in the 
popular ‘‘ X’ereeniging tot behoud van natuur- 
monumenten” (Society for the preservation of 
nature monumentsj. The societ\ was organized 
in 1905 primarily to protect (he spoonbill, one of 
whose rare nesting places in western iMjrojie — 
the Naardermeer — had been designated as a 
refuse dump for the town of Amsterdam. The 
first act of the new organization was (o acquire 
this unique marshy land so near the capital of 
Holland and keej) it for the liirds. Since that 
time, the society, under the able direction of Mr. 
P. (i. VAN Tienhoven, Dr. Jac. P. Thijsse, and 
several others, has done its utmost for the con- 
servation of wild life in the Netherlands. 

In the course of years the possessions of the 
society regularly expanded until, at present, its 
forty-nine estates, scattered over almost all the 

t From time to time the name Holland has been used in 
this paper, instead of "the Nctherland.s”, although the lat- 
ter is the official name. 
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provinces of the country, comprise a total of ap- 
proximately 12,000 hectares.^ This figure may 
not seem very impressive when compared with 
the total area of Holland — slightly over 3,000,- 
000 hectares. However, it means a splendid 
achievement if one takes into consideration the 
fact that our country, with its almost nine million 
inhabitants, is among the most densely populated 
of nations. One must remember that the large 
sums of money needed for the purchase of these 
protected areas were contributed voluntarily by 
the members of the society and friends sympa- 
thetic to the movement. 

Several provincial and local organizations with 
the same aims as the large national society have 
also been set up. Particularly devoted to the 
preservation of the avifauna is the Netherlands 
Society for the Protection of Birds. It cooperates 
with Natuurmonumenten and secures the game 
wardens who guard the most important nesting 
places. Moreover, it looks after the improve- 
ment and proper observance of the Game and 
Bird Laws. Another group is the committee for 
the protection of the wild flora which looks after 
the interests of the native vegetation. 

When one realizes how extensive a rdle the pri- 
vate organizations for the protection of wild life 
in the Netherlands played, he might wonder what 
the government has done in this field. It is re- 
gretted that so far Holland has not been one of 
the countries that have a State Iwdy primarily 
concerned with conservation. Unfortunately, 
there is no general law that could prevent all the 
mischief threatening the wild lib' of the Nether- 
lands. The demand that “nature protection 
should be the object of Governmental care” has 
been only partially put into practice. There are, 
howev'er, several laws which, more or less, serve 
the interests of nature. They include the Forest 
Law, the I^w for Natural Scenery, the Bird I.aw, 
and the Game Law. The last two have recently 
been brought quite up-to-date. In the adminis- 
tration of the State Forests (Staatsboschbeheer), 
the government has set aside vast areas of the 
public domain as nature monuments; the total 
acreage of these state sanctuaries is almost equal 
to that of Natuurmonumenten. It is also true 
that the government has promised more elaborate 
regulations that would bridge the gap between 
private initiative and .State management. 

The German invasion of 1940 upset the normal 
development just indicated. In addition to the 
loss of many precious lives and the destruction of 
v^aluable historical and modern creations, it 
levied a heavy toll upon the birds when, for de- 
fense purposes, the waterways of North Holland, 
Utrecht, and Gelderland were opened. Large 
pastures were inundated in .May, the middle of 
the breeding season. Both unhatched eggs and 
young birds were destroyed by the rising waters. 
()ne should remember that this country is the 
site of some of the most famous and interesting 
bird colonies of Europe, the Naardermeer for 
instance. 

In other ways, too, the war and the German 
occupation have been hard on the wild life of the 
Netherlands. It is easy to understand how the 
increasing shortage of food has led many people to 
collect the eggs of birds protected by law and 
to violate the game regulations to secure as much 
as po.ssible of the much-needed meat. Who is 
going to blame them? The great need of wood. 


1 hectare is about 2.5 acres. 


with its consequent increased felling of trees, has 
endangered not only the forests, but the flora 
and fauna therein, a calamity especially in a 
thinly wooded country like Holland. 

It is reasonable to expect that, after the 
liberation of Holland, the government will be 
thoroughly concerned with the problems of wild 
life conservation. At the same lime, cooperation 
with private organizations will be established, 
presumably by means of the “('ontact Com- 
mittee for nature and landscape protection,” a 
body which had been founded before the war as a 
federation of all organizations directly or indi- 
rectly concerned with the preservation of nature 
in the Netherlands. In our extremely densely 
populated country, there is too much at slake, too 
much of what we pos.sess of beauty in flora, fauna, 
and landscape is in danger of being lost forever, 
for mere private initiative to avert t he impending 
menace. Only a special conserv^ation service 
based on a general law for the i)rotection of 
nature, can cffectiv'ely safeguard the Nether- 
lands’ treasures. In the future, we must refrain 
from committing any such national crimes as 
the quarrying of the .St. Pietersberg near Maas- 
tricht in the province of Limburg, a place that 
was once an historical and geological beauty spot 
of prime imj)<)rtance. 

Now let us see what has been accomplished in 
the Overseas 'I'erritories of the Kingdom. 

P'irst we shall deal with the NETHERLANDS 
EA.ST INDIE.S, 1 he archipelago which, abundant 
in natural wealth, is a link between Asia anil 
Australia in matters of geography, fauna, flora, 
and anthropology. It is not surprising that in 
this very area the famous scientific traveller. 
At. FRED RussEt. Wai.i.ace, carried on his pi- 
oneer investigations of the distribution of the 
fauna. 

The first reason for taking measures to protect 
the fauna of the East Indies was to limit the ex- 
tensive hunting of birds of paradise in New 
Guinea and some of the surrounding islands. 
As you know, during the last quarter of the nine- 
teenth century and the first decadi-s of the twen- 
tieth, Europe and countries on other continents 
“suffered” from the fashionable use of feathers 
on clothing. 'I'he enormous demand for orna- 
mental feathers resulted in a terrible slaughter of 
the winged denizens of practically all tropical 
countries, particularly of birds of paradise, crown 
doves, and the parrots of New Guinea. An- 
nually, bird skins and feathers worth hundreds of 
thousands of guilders were exported. In the 
years just after World War I, the export value 
was more than two million guilders. Of course, 
such wanton destruction raised objections in 
both the Indies and Holland. Since 1905, there 
has been a long series of ordinances and regula- 
tions the purpose of which was a reasonable 
restriction of this bird hunting. However, these 
efforts have been insufficient and largely inef- 
fective. This extensive destruction of birds 
eventually stopped when the European fashions 
were modified. 

But the controversy that had been aroused 
between the protectionists of nature on the one 
hand and the persons destined to profit financially 
(among whom the government was then one) on 
the other, evoked in many Netherlanders and 
Indonesians the thought that it is the duty of the 
Netherlands-Indies government to safeguard the 
natural treasures under her care and to protect 
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them against the play of the sportsman and the 
greed of the trader. The hunting of the birds of 
paradise was a typical example of what the Eng- 
lish-speaking people call “commercialization of 
game" or the ruthless killing and capturing of 
wild animals for profit. 

It was in 1912 — seven years after the found- 
ing of the Society for the Preservation of Nature 
Monuments in Holland — that the pioneers of 
conservation in the Indies came together to 
establish the Netherlands Indies St^ciety for 
Nature Protection with the late Dr. S. H. Koor- 
DERS as chairman. As a result of the extraordi- 
narily energetic activity of this group, the gov- 
ernment proclaimed the first Nature Monuments 
Ordinance in 1916. Since then, many valuable 
tracts, large and small, have been made “nature 
monuments" or “game reserves" by special acts 
of the government. 


are advised to consult the reports of the Indies 
Society mentioned. Ever since the Society was 
founded, these reports have been published 
every year or two. In recent years particularly, 
they have become extensive, exceedingly inter- 
esting, and beautifully illustrated volumes about 
nature and its preservation in the Indies. They 
show clearly how indefatigably the Society has 
tried to secure improved legislation. When it 
became clear that the old “Ordinance for the 
protection of some wild mammals and birds" of 
1909 was insufficient and impractical, the Society 
instigated the formulation of a new game and wild 
animal protection ordinance. This ordinance 
was passed in 1924, but was effective only in 
Java, not the Outer Provinces. Within the lim- 
itations of this paper, it cannot be explained 
why this new law, ev^n though prepared by ex- 
perts, fell short of expectation. It is enough to 



Figurk 118.— Nature Reserves of Java. 1929 (.Reserves of 125 acres or less. G reserves of 1250 acres or less. ■ larger re- 
serves). 1, Prmsen Island; 2, Oedjoeng koclon; 3. Lake Danoe; 4, Klein Kombuis; 5, Depok; 6, Artjadomas; 7, Lake Tjiletoeh; 
8, boekawajana PalaboehaiKatoe; 9, Tangkoebanpbrahoe Palaboehanratoe; 10, Tjibanteng; 11, Tjinioengkat; 12, Tjibodas 
On. Lrcde; 13, Takoka; 14, Tjadas Malang; 15, Telaga Patenggang; 16. Tjigenteng Tjipanji; 17, Malabar; 18, Junghuhn na- 
^re monument ; 19, Tomo; 20, C rater of the Papandajan; 21, Telagabodas; 22, Koorders nature reserve; 23, North Noesa 
Kamhangan: 24, Noesa Kambangan; 25, Telaga Randjeng; 26, Cxoetji; 27, Moga; 28, Tjoeroeg Bengkawah; 29, Peson- 
^ebah I and II; 30, Oelolanang Ketjoeboeng; 31. Pringombo 1 and II; 32. Geboegan Gn. Oengaran; 33. Sepakoeng Telamaja; 
34. Getas; 35. Kehng l/III; 36. Tjabak I and II; 37, Klangoen .Saradan; 38, Gn. Pitjis and Gn. Si Ciogor; 39, Nglirip cave; 
40, Besowo; 41, Manggis; 42. Ardjoena Lalidjiwo; 43, Island of Sempoc; 44, Tengger Sand-sea; 45, Ranoe Panic Regoeloe; 46, 
Ranoe Koenibolo; 47 S<K-ngi Kolboc; 48. Pantjoer Idjen I and II; 49. Tjeding; SO, Kawah Idjen; 51. Noesa Baroeng; 52, 
Watangan Poeger I/IV; 53, Tjoramanis .Scinpolan I/VIII; 54. Djanggangan Rogodjampi I and 11; 55, Djati Ikan and Poerwo. 
{From K. VV. Dammerman. Preservation of Wild Life . . . Netherlands Indies, 1929.) 


The course of events, therefore, was different 
from that in the mother country. In Holland, 
up to 1940, conservation activities and the pur- 
chase of land for reserves were chiefly private 
affairs, with the State and other governmental 
bodies in the background watching benevolently 
and sometimes giving support. In the Indies, 
where for many years no extensive ownership of 
land has been permitted to non-native private 
individuals, the government established and ail- 
ministered the reservations. However, the gov- 
ernment was actively advised and supported by 
a comparatively small but competent group of 
private societies and committees interested in 
conservation, in both the Indies and the Nether- 
lands. 'i'he results of this cooperation can be 
clearly seen in the beautiful publication. Pres- 
ervation of wild life and nature reserves in the 
Netherlands Indies by Dr. K. W. Dammerman, 
then the director of the Government Botanical 
Gardens in Buitenzorg. This book was offered 
to the participants of the Fourth International 
Pacific .Science (.ongress which was held in 1929 
in Batavia and Bandoeng. It testifies, on the 
one hand, to the achievements of the govern- 
ment since the time of its awakening to the 
realization of the need for the protection of na- 
ture, and, on the other hand, to the preparatory 
work and active support of the Society for the 
protection of nature, work which is beyond all 
praise. 

Those who wish to acquaint themselves with 
the progress of wild life conservation in the Indies 


say that after a short time it had to be basically 
changed. 

Great support for the conservation movement 
came from the College of Delegates of the Peo- 
ple’s Council (the “House of Representatives") 
when that body, in 1930, unanimously passed a 
motion urging the government to establish more 
game reserves, rigorously restrict or even pro- 
hibit the hunting of certain game animals, and 
to prohibit absolutely their export. This motion 
was very influential in the passing of the entirely 
new Game and Wild Animal Protection Ordi- 
nances of 1931, with additional regulations, and 
also of the new Nature Monument and Game 
Reserve Ordinanct* of 1932. 

The Game Ordinance and Regulation were 
again renewed in 1940 1941, but are valid only 
for Java and Madoera. The Wild Animal Pro- 
tection Ordinance and Regulation have been 
supplemented several times, the last time in 
1939. The Nature Monument and Game Re- 
serve Ordinance of 1932 was supplanted by the 
Nature Protection Ordinance of 1941. 

It is easy to .see that in the vast East Indian 
Archipelago, where there are still large areas 
uncultivated, the legalizing of nature monu- 
ments and game reserves was less difficult than 
in the small Netherlands. Java alone, by far 
the most densely populated and extensively cul- 
tivated island, has n^servations that cover a 
total of about 130,000 hectares. Sumatra and 
Borneo each have more, the formi^r well over a 
million hectares, the latter about half a million 
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hectares. In New Guinea there is the large 
Lorentz Nature Monument of approximately 
350,000 hectares that extends from the coast to 
the Wilhelmina top of the Snow Mountains 
(4750 meters). The reserves of Sumatra and 
Borneo arc partly in territories that have in- 
direct rule. It is satisfying to know that the 
native rulers realize the importance of conserva- 
tion and that, as a result of their cociperation, 
the Wild Animal Protection Ordinance is equally 
valid in territories under direct and indirect rule. 

'I'he care of the government is also seen in the 


and Borneo. The same condition is true for the 
other apes of the Indies, the gibbons. 

A strong urge to proceed along the road to 
further improvement of the conditions of wild 
life of the Indies comes from the growing inter- 
est and the constructive criticism from abroad, 
particularly from Britain and North America. 
This clearly shows that the j)reservation of the 
flora and fauna of the East Indies is of interna- 
tional, as well as national, significance. As H. J. 
(otiLiixiK, at one time the sccrelar\ of the 
American ('ommittee for International Wild 



Figurk 1 19. ^ A HERn ok Cervus hippnlaphus Ciiv. in tiik Hiang reserve (ICastJava). -Aflrr C. G. G. J. vanSteknis’ 

IIO?)”'" Natuurmonumenten in Nederl.-Indii*” (1937). Cf. also Jungiichn’s classical de.scription (Java 3:1069- 


appointment of a special civil servant occupied 
exclusively with matters of the protection of 
nature. 

However, readers who, after perusing the fore- 
going paragraphs, think that nature in the 
Netherlands East Indies is protected and safe- 
guarded once and for all are mistaken. Before 
we can reach that goal, an enormous amount of 
work must be done. The Game Ordinance, 
valid only for Java and Madwra, should be ap- 
plied to the Outer Provinces. The supervision 
of the observance of the ordinances and rules 
and the guarding of the reservations leave much 
to be desired. Many large animals, particularly 
the rhinoceros and elephant, are still in danger 
of extinction. On the other hand, we may be 
glad that for the orangutan, one of the most 
interesting objects of fauna protection, a safe 
future is expected, thanks to strictly observed 
hunting and exporting prohibitions and to the 
establishment of large sanctuaries in Sumatra 


Life Protection, said, “The Dutch have made 
great progress in organizing their Nature Pro- 
tection in the Netherlands East Indies, but even 
so, a great deal remains to be done." 

Unfortunately, the Japanese occupation of the 
Netherlands Indies in the beginning of 1942 in- 
terrupted this progress. One cannot yet trace 
the full consequence thereof, but may readily 
assume that it means a serious setback. 

Before we leave the consideration of the East 
Indies, let us look at the protection of the moun- 
tain Papuans in Central New' Guinea. Before the 
war, voices in Holland cried out that the rapidly 
advancing economic penetration on this island 
menaces the survival of the primitive population. 
It is the government’s task to protect these 
tribes against the very real danger of a too-sud- 
den, uncontrolled contact with modern civiliza- 
tion. The creation of a temporary Papuan reser- 
vation would be one means of averting this dan- 
ger. Of course, the problem of the protection of 


Westermann: Wild Life Conservation in the Netherlands Empire 


422 


primitive peoples is connected only indirectly 
with that of the protection of wild life; it is much 
more complicated. 


The Netherlands territories in South America 
and the West Indies will be dealt with more 
briefly. • 

SURINAM (Netherlands Guiana), thinly pop- 
ulated and wooded, still has no conservation laws 
nor s^^ame sanctuaries — so far as the writer 
knows. There seems to be no urgent need for 
large-scale action as yet. Nevertheless, some 
people have taken a strong interest in the matter 
of local wild life conservation. 

More urgent is the need for wild life protection 
in the small and rather densely populated island 
of CURASAO and other islands that belong to its 
government. However, thanks to the Regula- 
tions of 1926, 1931, and 1934 — to consider only 
the principal ones — there remains little danger 
that the interesting small deer in Curasao, the 
curious flamingos in Bonaire, and the beautifully 
feathered troupials in all three Leeward Islands 
will be exterminated. These regulations, which 
prohibit the killing and capture of animals and 
birds and the destroying of nests and eggs, also 
protect several other species of birds which are 
“useful for agriculture and fruit culture’' or 
“that become gradually extinct in this territory, 
and the preservation of which is desired,” Pro- 
l)er control of the remaining wood lots (there is 
hardly a real forest, at least in the Leeward Is- 
lands, but in some of the Windward Islands there 
are remnants of true tropical forests) would cer- 
tainly create better living conditions for the small 
but typical Netherlands West Indian fauna. 


International Aspects 

So far, w'e have considered the national con- 
servation of wild life in the Netherlands and the 
Overseas Territories. However, Netherlanders 
have in no way limited their activities to the 
boundaries of the realm. 

One of the most important events in the inter- 
national movement for the protection of nature 
was the establishment of the Netherlands Com- 
mittee for International Nature Protection in 
1925, at the instigation of Mr. P. G, van Tien- 
HOVEN, one of the founders of the much older 
Society for the Preservation of Nature Monu- 
ments. This committee is a small, non-official 
group of influential Netherlanders who study the 
international problems of wild life preservation. 
It communicates with the respective govern- 
ments of Holland proper, the Netherlands East 
and West Indies, and in addition it supports and 
promotes efforts to improve foreign wild life pro- 
tection. By means of its ” (Mmmunications,” 
of which some twelve have so far been published, 
the committee keeps those interested informed 
about the work accomplished and the general 
status of wild life conservation all over the world. 
Naturally, the activities of the committee are 
devoted mostly to the Netherlands Overseas 'I'er- 
ritories. It was this Committee which, next to the 
Indies Society, always has spoken strongly in fa- 
vor of the preservation of tropical wild life, and 
whose advices and propositions more than once 
were accepted by the Netherlands Indies govern- 
ment. Among other things, we are indebted to 
the unabated energy of the Committee for (he es- 


tablishment of the extensive Goenoeng Leuser 
game reserve in (he Acheen, a refuge for the large 
iriammals of North Sumatra. 

Similar committees have been organized in 
other countries. Altogether, they constitute a 
kind of detective and admonitory service for the 
international movement for wild life protection. 
With the help of several of these committees, 
there was established in Brus.sels in 1928 the “Of- 
fice international de documental ion et de cor- 
relation pour la protection de la nature.” This 
office should b(‘ looked upon as a central informa- 
tion bureau. Its chairman was a Netherlander, 
Mr. P. G. VAN Tienhoven, the president of the 
Netherlands Committee. P'or his w^ork in this 
capacity, this noted personality was awarded 
the "Grande Medaille de Vermeil du Gouverne- 
ment de la Socicte d’Acclimation de France,” 
the ceremonial awarding of which took place in 
Paris in 1930. Many eminent scientists were 
present. 

1 he Netherlands government .soon became 
convinced of the importance of the Office in 
Brussels. It decided to give moral and financial 
support, the latter being an annual subsidy. It 
should be noted that Holland is one of the few 
countries which cooperate in this way. A few 
years latc'r it appointed four official representa- 
tives to the Bureau, for both the Netherlands 
and the Indies. 

Nor was the interest of the Netherlands’ 
authorities restricted to support of the Office 
in Brussels. Long before that, our country, will- 
ing to take its share in an inti'rnational organiza- 
tion for the protection of wild life, had joined 
other nations in the “Commission consultative 
pour la protection internalionale de la nature”, 
created in 1913 at the instigation of Dr. Paul 
.Sarasin. Unfortunately, this cooperation was 
"nipped in the bud” by the outbreak of war a 
year later. 

Nevertheless, in 1917 neutral Holland joined 
the (-onvencion of Paris, organized in 1902, the 
aim of which was to carry out measures to pro- 
tect the birds useful for agriculture. In the long 
run, this Convention did not prove a success, 
but it is to the credit of the Netherlands’ bird 
lovers that they have striven energetically for 
an improvement of the Paris regulations. At the 
International Nature Protection Congress of 
1931 — at the time of the ('olonial Exposition in 
Paris — the official Netherlands' representative 
proposed a fundamental change in the old, in- 
adequate Convention. 

In the meantime, Europe had witnessed sev- 
eral international meetings that had considered 
a more efficient protection of the avifauna 
Needless to say, Holland was actively represented 
at these conferences by either a spokesman of the 
government or a member of the societies for 
nature and bird protection. This was the case 
at the meeting in 1922 where the Interna- 
tional (Mmrnittee for Bird Preservation was pro- 
po.sed by the United States of America. Several 
Netherlands’ organizations joined this Commit- 
tee. They were present also, in 1926, at the 
conference for combating oil pollution of the 
sea — the cause of the deaths of innumerable 
sea birds — organized by the American gov- 
ernment; in 1927 at London at (he Conference 
for the Preservation of Aquatic Game Birds; and 
a year later at the Geneva Congress for Inter- 
national Bird Protection. At this last meeting, 
Holland, by special request, submitted a report 
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on the protection of wild birds and particularly 
of nesting grounds in that country. 

Of great importance was the Seventh Interna- 
tional Ornithological Congress held in Amsterdam 
in 1930. At that tinn*, a number of resolutions 
setting forth the desirability of more cITectiye 
measures of protecting the birds in all countries 
were passed. Similar action Wiys taken by the 
Sixth International Botanical C ongress in Am- 
sterdam in 193.5 for the international protection 
of wild flowers and plants. 


tant part. What is now the fate of the wisents? 
We do not know; we fear it is the worst possible. 

Consideration was also given another group of 
large mammals, the whales. Large-scale fishing, 
which had reached appalling dimensions, es- 
pecially in the years before the war, had threat- 
ened to exterminate the whale. Se\'eral coun- 
tries, among which were the Netherlands and the 
three Overseas Territories, accepted international 
regulations regarding whale fishing at the Con- 
vention of Geneva in 19.M. 



Fua'Rt; 120. - Vamttus komodomsi.s Onwon.s iN Komodo (Lesst-r 

EsriNo lazAko proteci ed uy law. — Alter C. («. G. J. van Steenis 
(19.t7). 


.Sunda Islands), an extremei.v rake and inter- 
‘ Album van Naiuurmonumenteii in Nederl.-IndiC” 


Birds and plants were not the only sultjt'Cts of 
discussion; conferences al)out the protection of 
mammals were also organized. 

First, we would like to draw attention to the 
efforts to preserve the almost extinct European 
buffalo, the wi.sent. In 1923, Holland, England, 
Germany, and some other nations foundetl the 
International Society for the Preservation of the 
Wisent. This was in Berlin. Their dilTicuIt 
task was to prevent the extinction of this ex- 
tremely rare animal by judicious breeding. 
( enturies ago, the wisent roamed over most of 
Europe, including the Low Lands. Now there 
are only about sixty thorough-bred animals left. 
Even the.se are more or less domesticated. I here 
are .several of them in Germany; some are in the 
Zoo in Amsterdam; the rest are in the zoological 
gardens in Budapest, Stockholm, and London, 
and in private parks in England and Poland. 
The present war has terminated this laudable 
cooperation, in which Holland played an impor- 


'I'his enumeration of congresses, conferences, 
nd so oil niuy be monotonous for the reader^ but 
testifies to the ever-growing international 
ealization that drastic measures must be taken 
' we art' to check the increasing impoverishment 
f nature. It is clear that Holland has been giv- 
ng active support to this movement. 

♦ * * 

Naturally, our country, with its important 
Cast and West Indian territories, is keenly in- 
erested in everything which concerns interna- 
ional protection of wild life in the tn^ics. Our 
hare in the founding of the Standing Committee 
or the Protection of Nature in the Pacific --one 
)f the results of the Fourth Pacific Science Lon- 
rress in Bandoeng in 1929 — is proof of that in- 

Our interest in the African problems is, of 
•ourse, less direct. However, the Netherlands 
md Netherlands Indies governments accepted a 
British invitation to send an observer to the Lon- 
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don International Conference for the protection 
of flora and fauna in Africa (1933) because 
analogous questions often arise in the East In- 
dies and Africa. Article 17 of the Convention, 
adopted at that conference, makes it possible even 
for states without direct African interests to 
submit to the regulations of the treaty and to ap- 
ply them in their own territories. After favorable 
advice from the East Indies’ People's Council, 
the Netherlands government, on behalf of the 
Netherlands Indies, acceded to the Convention 
by the law of December 3, 1937. Among other 
tilings, this implies that the importation of game 
trophies from completely protected areas is 
prohibited. 

In 1936, the British government took the initi- 
ative in calling a similar conference devoted to 
the interests of flora and fauna in Asia and Aus- 
tralia. Twelve countries, including Holland and 
the East Indies, were to participate. Because of 
the increasing political tension throughout the 
world, which eventually resulted in the outbreak 
of war in 1939, this meeting was never held. 
One can imagine how important a part the In- 
dies, because of its geographical position between 
both continents, would have taken in these inter- 
national discussions. 

Let us look once again at Africa. Holland’s 
interest in the natural life in that continent was 
shown not only in her submission to the Conven- 
tion of London, but, more directly, by her par- 
ticipation in the administration of the Parc 
National Albert in the Belgian Congo. This 
large natural park, created in 1929, is the first 
reservation established internationally on na- 
tional territory; therefore, it is exceptional. The 
eneral administration of the park is carried on 
y a council of twenty-four members, eight of 
whom must be foreigners of scientific authority 
and international renown as wild life conserva- 
tionalists, h'or Holland, occupying an honorable 
seat beside the United States of America, Eng- 
land, France, and Sweden, Mr. P. G. van Tien- 
HOVEN, indefatigable champion of the preserva- 
tion of nature, previously mentioned more than 
once, was appointed. Albert, King of the Bel- 
gians, himself inaugurated this council with a 
speech in which he outlined the scientific signifi- 
cance of the natural park. The Netherlands gov- 
ernment showed its interest by delegating the 
Netherlands minister to Belgium to the meeting. 

Finally we want to call your attention to some 
Netherlanders in foreign countries who have 
done a great deal on behalf of the local nature 
protection. In Ceylon, a Netherlander is a mem- 


ber of the advisory council for the protection of 
flora and fauna on that island. In Africa, Neth- 
erlands’ travellers have repeatedly drawn the 
attention of the local authorities to abuses of 
the protection of the big game animals. One 
was a warning of the late Mr. F. E. Blaauw, 
former member of the Netherlands Committee, 
who in 1924 travelled through British East Africa. 
This noted lover of nature concluded his well- 
founded report on the menace of big game hunt- 
ers to African fauna, by crying in distress, “When 
we see a fine picture, we admire it and don’t put 
a knife through it. Why must all the beauties of 
nature, which are infinitely above what man can 
make, be destroyed by a few unscrupulous, un- 
thinking fools, to the detriment of all those who 
truly admire them for their own sake?’’ 

* * * 

We have shown that lx)th official and unofficial 
Netherlands have not failed to protect the rights 
of international wild life preservation, where and 
when necessiiry. Those who are further inter- 
ested should consult an interesting booklet, 
written in 1931 by G. A. Brouwer, entitled De 
orf^anisatie van de natuurbescherming in de ver- 
schillende landen (The organization of nature 
protection in various countries). So far as the 
writer of this article knows, this is the only pub- 
lication in which the data on wild life conserva- 
tion in most countries have been arranged in a 
surveyable manner. The importance of this 
Netherlands’ compilation was recognized by the 
American Committee for International Wild Life 
Protection when they published an English trans- 
lation in 1938. Certainly it would be commend- 
able to print a revised, up-to-date edition of 
Brouwer's book. 


Conclusion 

Cultivation proceeds rapidly in all parts of the 
world; the idea of protecting nature is also gain- 
ing; much has been achieved since Brouwer 
wrote his book in 1931. Likewise, there have 
been many setbacks. The destructive war which 
since September 1939 has harassed and disorgan- 
ized the whole world is one of the most serious 
reverses. 

After this world-struggle is over, may mankind 
face a happier future. May one of the fruits 
thereof be an energetic and purposeful striving 
after the preservation and esteem of Nature. No 
doubt, then as in the past, Netherlanders will be 
in the foremost ranks. 



SUPPLEMENTS 







SCIENTIFIC INSTITUTIONS, SOCIETIES AND RESEARCH 
WORKERS IN THE NETHERLANDS INDIES 


compiled by Frans Vkrdoobn, Ph.D. and J. G. Verdoorn, Phil. nat. dra. 
Editors of Chronica Botanica * 


rhe following lists* have been prepared at the 
reepjest of the Government of the Netherlands 
Indies. I'hey report about the government and 
private Netherlands Indies institutions, societies 
and research workers in pure anu applied science 
at the time of the Japanese invasion. Later 
changes, only rarely known to us, have as a rule 
not been included because the government and 
its advi.sers need primarily a list which will serve 
as a basis for various kinds of postwar planning. 
From the point of view of those engaged in work 
of this type, it is important to have a documenta- 
tion, in one .single place, of the scientific institu- 
tions, societies and research workers who were in 
the Netherlands Indies at the time of the inva- 
sion. We believe that this information will be 
useful al.so to scientists in the Netherlands and 
many other parts of the world, especially the 
United States and the British Empire. All who 
will use the following lists should, however, un- 
derstand clearly that these lists do not, as a rule, 
report changes which occurred after the Japanese 
invasion. 

Colleagues who held jxists in the Netherlands 
Indies, but who were not there at the lime of the 
invasion, have not been included. Most workers 
belonging to this category were in the Nether- 
lands at the time of the German invasion of that 
country in May 1940. It was felt that it would 
complicate matters unduly to include these work- 
ers in a list reporting about the Netherlands In- 
dies in 1942. A few high officials of considerable 
international standing who were abroad at the 
time of the invasion or who managed to es('ape in 
one way or another have been included; their 
names and their present addresses are given be- 
tween brackets. 

‘ Reprints of this list, interleaved with white paper, may 
be obtained by writing to the Library, Board for the Neth- 
erlands Indies. Surinam and Curacao, 10 Rockefeller Plaza, 
New York 20, N.Y., or the Editor. Chronica Botanica Co., 
P. O. Box ISl, Waltham 54, Mass. 

* For an excellent previous enumeration see H. J. Lam's 
"Conspectus of Institutions of Pure and Applied Science 
in or concerning the Netherlands East Indies" (Science in 
the Netherlands East Indies, pp. 383-432, 1929). Also of 
interest are Ch. J. Bernard's "Scientific Institutes at 
Buitenzorg" (Fourth Pacific Science Congress, Java, 1929, 
Excursion B 1, 2) and the agricultural and botanical re- 
ports in Chronica Botanica 1 (1935), s$q. 


It has not been easy for us to compile the lists 
and we feel that they are not as complete and 
accurate as others of a .similar nature which we 
prepared in the past. The information needed 
was difficult to obtain. We have gone through 
much literature, ofiicial and unofficial, and for a 
number of months we have had to troulile 
numerous correspondents all over the world, espe- 
cially in (ireat Britain, (he United States and 
Au-stralia. 

W'e have endeavoured to include all institu- 
tions and workers dealing with the subjects with 
which the present volume is concerned, i.c., all 
branches of pure and applied science and tech- 
nology. Our list of research workers for the bio- 
logical and agricultural sciences will be fairly 
complete, in the field of technology and engineer- 
ing it will be much less so. It must be understood 
that all workers included are not research workers 
in the strictest sense of the word. We have listed 
the same type of workers as arc included c.g., in 
the well-known “Lists of Research Workers in 
Agriculture and Forestry in the British Empire,” 
though these and similar li.sts may contain names 
of somewhat more routine workers than does the 
present list. As in ot her lists of this kind, certain 
government officials have been automatically in- 
cluded, independent of whether they are engaged 
in research, organizing, or routine work. 

We believe that the following lists will be use- 
ful for many purposes, Init we warn all u.sers once 
again that they have been prepared under w'ar- 
tinie conditions and that it has often been impos- 
sible for us to obtain certain advice or literature. 
As a result the list may include a number of 
workers wdio have died before 1942, and other 
w’orkers w'ho were no longer employed in the 
Netherlands Indies at that time; in certain 
branches of science the names of some important 
workers will be missing. 

It is impossible to mention all those who have 
helped us. In doing so we would make them par- 
tially responsible for the errors and omissions 
w’hich may occur in these lists and for wTich, we 
feel, W'e alone are responsible. The interest 
and help of the numerous correspondents who 
assisted and advised us in the preparation of 
these lists and the reading of the proofs will al- 
ways be gratefully remembered. 
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BALIK PAPAN (Borneo): — 

Laboratories of the Shell Oil Co. (Bataafsche Petroleum Mij.). 

BANDOENG (Java): — 

Institute of Technology (Technische Hoogeschool). 

Pasteur Institute (Instituut Pasteur en Landskoepokinrichting). 

Laboratory for Forensic Chemistry (Scheikundig Laboratorium voor Forensische Onderzoekingen). 
Cancer Institute (Laboratorium van het NederL-Indische Kankerinstituut). 

Dept, of Mines (Dienst van den Mijnbouw) : — 

Geological Division 

Div. of Geological Technology, etc. 

Volcanological Service (Vulkanologische Dienst). 

Seismological Service (Seismologische Dienst). 

Div. of Radio Research of the Postal Administration (Afd. Radio-technisch Onderzoek der Post-, 
Telegraaf- en Telefoondienst). 

Hydrodynamical Laboratory (Waterloopkundig Laboratorium). 

Materials Testing Station (Lab. voor Materiaalonderzoek). 

Ceramics Research Station (Keramisch Laboratorium). 

Textile Research Station (Textielinrichting). 

Lab. for Technical Hygiene (Lab. voor Technische Hygiene). 

Leprosy Research Institute (Instituut voor Lepra Onderzoek). 

BATAVIA (Java): - 

College of Medicine (Geneeskundige Hoogeschool). 

Law School (Rechtshoogeschool). 

Faculty of Arts and Philosophy (Faculteit der Letteren en Wijsbegeerte). 

School of Public Administration (Bestuursacademie). 

Nutrition Research Institute (Instituut voor Volksvoeding). 

Eijkman Institute, Laboratories of the Public Health Service (Centraal Laboratorium van den Dienst 
der Volksgezondheid). 

Laboratory for Aviation Physiology. — A ndir. 

R. Meteorological Observatory (Kon. Magnetisch en Meteorologisch Observatorium). 

Topographical Survey (Topographische Dienst). 

Fisheries Research Institute (Instituut voor de Zeevisscherij). 

Laboratory for Marine Biology (Lab. voor het Onderzoek der Zee). 

Central Technological Laboratories (Centraalbureau voor Technische Onderzoekingen). 

Commercial Museum (Handelsmuseum). 

Museum of the R. Batavian Society of Arts and Sciences (Museum van het Kon. Bataviaasch Ge- 
nootschap van Kunsten en Wetenschappen). 

Office of the Census (Centraal Kantoor voor de Statistiek). 

Archaeological Service and Museum (Oudheidkimdige Dienst en Museum). 

Canning Laboratory (Conserven Laboratorium). 

Government Archives (’s Lands Archief). 

BOENOET (Kisaran, Sumatra O. K.): — 

Plantation Research Dept, of the U.S. Rubber Plantations, Inc. 

BRASTAGI (Sumatra O.K.): — 

Batak Museum. 

BUITENZORG (Java): — 

College of Agriculture (Landbouwkundige Faculteit). 

Govt. Botanic Gardens (’s Lands Plantentuin) ; — 

Visitors’ Laboratory (Treub Laboratoritim). 

Herbarium and Museum for Taxonomic Botany. 

Zoological Museum and Laboratory. 

Gen. Agricultural Experiment Station (Alg. Proefstation voor de Landbouw) : — 

Agricultural Institute (Landbouwkundig Instituut). 

Botanical Laboratory (Plantkundig Laboratorium). 

Div. of Experimental Gardens (Proeftuinen voor den Landbouw). 

Phytopathological Institute (Instituut voor Plantenziekten). 

Institute of Soils (Bodemkundig Instituut). 

Institute for Agricultural Technology (Cultuurtechnisch Instituut). 

Horticultural Division (Tuinbouwsectie). 

Laboratory for Chemical Research (Chemisch Laboratorium) : — 

Div. for Agricultural Chemistry (Agricultuurchemische Afd.). 

Phytochemical Div. (Phytochemische Afd.). 

Analytical Div. (Analytische Afd.). 
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Neth. Indies Institute for Rubber Research (NederL-Indisch Instituut voor Rubber Onderzoek 
I NIRO). 

Govt. Forest Research Institute (Boschbouwproefstatioo). 

Experiment Station West Java (Proefstation West- Java). 

Veterinary Research Institute (Veeartsenijkundig Instituut). 

Veterinary College (Nederl.-Indische Veeartsenschool). 

Laboratory for Inland Fisheries (Laboratorium voor de Binnenvisscherij). 

Graduate School of Agriculture (Middelbare Landbouwschool). 

DEN PASAR (Bali): — 

Bali-Musetun. 

DJEMBER (Java): — 

Besoeki Experiment Station. 

DOLOK-MERANGIR (Sumatra O. K.): — 

Plantation Research Dept of the Goodyear Rubber Plantations Co., Inc. 

FORT DE KOCK (Sumatra W. K.): — 

Zoological Garden (Dierentuin). 

GALANG (Sumatra 0. K.): — 

Research Branch of the “Rubber Cultuur Mij. Amsterdam.” 

JOGJAKARTA (Java): — 

Batik Research Station (Consultatiebureau tevens Batikproef station). 

Tanning Experiment Station (Leerlooierij en Leerbewer^ngsinrichting). 

Museum Sink Boedjdjd for Old and Modem Javanese and Balinese Art. 

KLATEN (Java): — 

Tobacco Experiment Station (Proefstation voor Vorstenlandsche Tabak). 

Experiment Station of the “Klattensche Cultuurmij.” 

LEMBANG (Java): — 

Astronomical Observatory (Bosscha Sterrenwacht).” 

MADIOEN (Java): — 

Graduate School of Forestry (Middelbare Boschbouwschool). 

MAGELANG (Java): — 

Magelang Museum. 

MAKASSAR (Celebes): — 

Regional Laboratory of the Public Health Service (Gewestelijk Laboratorium van den Dienst der 
Volksgezondheid). 

MALANG (Java): — 

Experiment Station Central and East Java at Malang (Proefstation Midden- en Oost-Java te 
^Malang). 

Planters School (Cultuurschool). 

MEDAN (Sumatra O. K.): — 

Tobacco Experiment Station (Deli-Proef station). 

Experiment Station of the Association of Sumatra Rubber Growers (Algemeen Proefstation der 
^AVROS). 

Pathological Laboratory (Pathologisch Laboratorium). 

MENADO (Celebes): — 

Institute for Agricultural Technology (Cultuurtechnisch Instituut). 

MODJOKERTO (Java): — 

Modjokerto Museum. 

PALEMBANG (Sumatra) : - 
Palembang Museum. 

PANGALAN BRANDAN (Sumatra O.K.): — 

Laboratories of the Shell Oil Co. (Bataafsche Petroleum Mij.). 

PAREE (Java): — 

Experimental Gardens of the H.V.A. (Adviesdienst en Proeftuinen der “Handelsvereeniging Amster- 
dam”). 

PASAR MINGGOE (Java): — 

Horticultural Experiment Gardens. 



Verdoorn and Verdoorn: Scientific Institutions and Workers in the Netherlands Indies 428 


PASOEROEAN (Java): — 

Java Sugar Experiment Station : — 

Agricultural Dept. 

Technological Dept. 

PENGALENGAN, near Bandoeng (Java): — 

Govt. Cinchona Experiment Station (Kinaproef station). 

PLADJOE PALEMBANG (Zuid-Sumatra): — 

Laboratories of the Shell Oil Co. (Bataafsche Petroleum Mij.). 

SEMARANG (Java): — 

Experiment Station Central and East Java at Semarang (Proefstation Midden- en Oost-Java te 
Semarang). 

Regional Laboratory of the Public Health Service (Gewestelijk Laboratorium van den Dienst der 
Volksgezondheid) . 

SIBOLANGIT (Sumatra O.K.): — 

Botanic Gardens (Botanische Tuin). 

SINGARADJA (Bali): — 

Liefrinck-van der Tuuk Archives (Kirtya Liefrinck-van der Tuuk). 

SOEBANG (Java): — 

Research Dept, of the “Mij. tot Exploitatie van de Pamanoekan en Tjiasemlanden.” 

SOEKABOEMI (Java): — 

Graduate School of Agriculture (Landbouwschool). 

SOENGEI-GERONG (Zuid-Sumatra): — 

Laboratories of the Nederl.-Indische Koloniale Petroleum Mij. 

SOERABAJA (Java): — 

College for Indonesian Physicians (Nederl.-Indische Artsenschool, NIAS). 

School for Indonesian Dentists (School tot Opleiding van Indische Tandartsen). 

Regional Laboratory of the Public Health Service (Gewestelijk Laboratorium van den Dienst der 
Volksgezondheid). 

Laboratory of the Leprosy Research Institute. 

Branch Laboratory of the Fisheries Research Institute (Afdeelingslab. van het Instituut voor de 
Zeevisscherij). 

School for Technicians in Sugar Cane Factories and Plantations (Bondssuikerschool). 

Museum. 

Zoological and Botanic Gardens (Dieren- en Plantentuin). 

SOERAKARTA (Java): — 

Museum Sriwedari. 

TERNATE (Moluccas); — 

Museum Kedaton. 

TJIBODAS (near Sindanglaija; Java): — 

Biological Laboratory and Moimtain Gardens of the Govt. Botanic Gardens. 

TJIPETIR (Java): — 

Laboratory for Gutta Percha (Gutta Percha Laboratorium). 


Adriani-Kruyt Instituut. — Menado. 

Adviescommissie voor Inheemsche Kruiden (Advisory Committee for Native Drug Plants). — 

Batavia. 

Bond van Apothekers in Nederl.-Indie (Society of Neth. Indies Pharmacists). — Batavia. 

Bond van Geneesheeren in Nederl.-Indie (Society of Neth. Indies Physicians). — Soerabaja. 
Chineesche Landbouw Vereeniging in Nederl.-Indie (Chinese Agricultural Society). — Batavia. 
Commissie van Advies inzake de bevordering van de cultuur van nieuwe handelsgewassen (Com> 
mission for the introduction of new economic plants). — Batavia. 

Commissie te Batavia, welker taak is de Nederlandsche Pharmacopee-Commissie, gevestigd te 
Utrecht, by haar arbeid voor te lichten (Advisory Board of the Commission for the Netherlands 
Pharmacopoea). — Batavia. 

Eugenetische Vereeniging (Society for Eugenetics). — Batavia. 

Indisch Comity voor Wetenschappelijke Onderzoekingen (Committee for the Promotion of ScL 
entific Research in the Neth. Indies). — Batavia. 

Instituut voor Technische Hygiene en Assaineering in NederL-Indie (Neth. Indies Institute for 
Technical Hygiene). — Bandoeng. 
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Java Instituut (Java Institute). — Jofjakarta. 

Kirtya Liefrinck-van der Tuuk. — Singaradja 

Ke“- ““ X?--" ^i'helmina Institute lor Leprosy 

SoSes®*-’^Sf ^*^«tenschappen (R. BaUrvian Society of Arts and 
Kon. Instituut van Ingenieurs, Groep Nederl.-Indie (R. Institute of Envineer,! ^ j 
S AU. IR. ii,R, 

Nederl.-Indisch Kankerinstituut (Neth. Indies Cancer Institute). ^ Bandomi 

- tomo '■ *"* Tandheelkunde (Neth. Indies Association for Dentistry). 

Natuurhistorische Vereeniging (Neth. Indies Natural History Society). - 
Vereeniging (Neth. Indies Astronomical Association). - 8a«- 
of Indies Society for the Protection 

- (Neth. Indies Society for Veterinary Science). 

Oostkust van Suraatra-Instituut (Sumatra East Coast Society). - Medan 
R^H^ Vereenipg in Nederl.-Indig (Neth. Indies Ornithological Society). - Balavia 

Vereerilt'totTe^rr'" («'«*• N-diesCouncU for Standardisation). - BaZeng. 

Med4“S!:^^Ztorir Wetenschappenin Nederl.-Indie (Neth. Indies 

-'saXn I’e’Nsche Ingenieurs (Alumni Association of the Delft Institute of Technology). 

In^es^ForlliJr ^^*1? “j het Boschwesen in Nederl.-Indid (Assoc, of Neth. 

males Iforesters). — Boschbouwproefstation, Builenzorg, 

(Association of Indonesian Physicians). - Balavia. 
*“ Mijnbouw in Nederlandsch- 

-CnTpl^n Congress). 

Stations). - 

VoId^i^fd?!“‘"n * (Society for the Promotion of Animal Sciences). - Buitenzarg. 
voedlngsmiddelen Commissie (Commission for Food Research). — Balavia. 


ADDRESS LIST 


Aalls (Dr. H.G.) (1927, I934)*, Govt. Veterinarian. Got 

Veterinary Service. Ba«do<««. 

Abarbanel (J. M.) (1928). Chief Govt. Physician. Libra, 
AK.I Statistics. Govt. Medical Service, liatavi 

Abdulrachman Saleh, Assistant. CoIIckc of Mcdidn 
Hatavia. 

Aboe Bakar (Raden Mas), Physician, Lewang. 

the year of appointment, c,g. reappoin 
for officials. They are not given, howeve 

lor all government officials included in this list. 


Achmad Moechtar (Dr.). Eijlcman Institute, Batavia. 

Achterbergh (Ir. W. van). Mining Engineer, Shell Oil Co 
(B.P.M.). % Head Office, Batavia. 

Adam (Dr. J. W.). Geologist, Bandoeng. 

Ahn (Ir. M.) (1937), Forester, Govt. Forest Service 

Akkersdijk (Ir. M. E.). Kxtraord. Prof, of Mineralogy. Inst 
of Technology, and Geologist, Dept, of Mines, Ban- 
doeng. 

Alers (R.) (1930, 1933). Extension Agronomist. Malang. 

Alewijn (Jhr. W. F.). Technologist, Java Sugar Experiment 
Station, Pasoeroean. 
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AlphendeVeer (Ir. E. J. van) (1939), Foreeter, Govt. Forest 
Research Institute, Buitenzorg, 

Alphen (Th. G. van) (1936), Inspector, Div. of Agriculture, 
Dept, of Economic Affairs, Batavia. 

Althuisius (Ir. F. A.), Chemist, Experiment Station of the 
Assoc, of Sumatra Rubber Growers. Medan. 

Althuisius (Ir. G.) (1939), Chemist, Govt. Opium Factory, 
Batavia. 

Altman (G. J,), Supt., Sugar Factory Pandji, Sitoebondo. 

Altman (Dr. R, F, A.), Chemist, N.I. Rubber Research In- 
stitute, Buitenzorg. 

Altmann (H.), Agronomist, Java .Sugar Expt. Station, 
Pasoeroean. 

Amerom (Ir. W. F. H.) (1938), Cliicf Forester, Lawoc- 
Ponorogo Forests, Madioen. 

Amert (C. C,), Agricultural Adviser, General Agricultural 
Syndicate, Batavia. 

Ameschot (Ir. Th. A.), Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office. Batavia. 

Ameyden van Duyn (W. F. van). Forester, Ombilin Coal 
Mines, Sawahloento. 

Amons (Prof. Ir. W. J. Th.) (1934, 1935, 1936). Director, 
Materials Testing Station, and Profe8.sor of Building 
Materials Research, Inst, of Technology. Bandoeng. 

Andriessen (R.), Seismologist, Shell Oil Co. (B.P.M.), % 
Head Office, Batavia. 

Ang Goan Hwat, Assistant in Technical Hygiene. Inst, of 
Technology, Bandoeng. 

Angenent (Dr. P. H.), Secretary, Office of the Census, 
Batavia. 

Angremond (Dr. A. d’). Director and Botanist, Experiment 
Station of the Association of Sumatra Rubber Growers, 
Medan. 

Anthonijs Feher (Ir. B. L.), Dept, of Roads and Waters, 
Mataram (Lombok). 

Appelman (Ir. F. J.) (1928, 1935), Chief Forester. Malang 
Forests. Malang. 

Arends (M. N.). Physician, Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Amaud Gerkens (J. C. d’), Seismologist, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Arps (W. C.). Physician, Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Arragon (G. W. van) (1928, 1938), Extension Ichthyologist 
(P'resh Water Fisheries), Magelang. 

Asbeck (A. Baron van). Geologist, Standard Oil Co, (Ned.- 
Ind. Kolon. Petr. Mij.), Soengei-Gerong. 

Asman (M. C,), Expt. Station West Java, Buitenzorg. 

Assen (Ir. A. M. van). Office of the Census, Batavia. 

Aulia, Physician, Batavia. 

Awibowo (Raden), Phytopathologist, Phytopathological 
Institute, Gen. Agricultural Experiment Station, 
Builentorg. 


Baak (Ir. J. A.), Institute of Soils. General Agricultural Ex- 
periment Station, Buitenzorg. 

Baars (Ir. C.) (1937), Assistant Forester, Bandoeng Forest 
District, Bandoeng. 

Baars (Ur. J. K.) (1938), Technical Assistant, Eijkman In- 
stitute, Batavia, and extraord. Prof. Org. Chemistry, 
Institute of Technology, Bandoeng. 

Baartman (Ur. A. Ph. G.). Physician and tempor. lecturer. 
Graduate School of F’orestry, Madioen. 

[Baas-Becking (Prof. Ur. L. G. M.), Director, Govt. Bo- 
tanic Gardens, Buitenzorg. — Since 1940 in the Neth- 
erlands.] 

Badenhuizen (Dr. N, P,), Assistant, Tobacco Experiment 
Station, Klaten. 

Badings (Ir, L. S.), Chief Engineer, Electric Power Div., 
Dept, of Roads and Waters. Bandoeng. 

Bkr (Dr. Ir. A. L. S.), Agronomist, ‘‘Nederl. Handelsmij.”, 
Batavia. 

Bahder Djohan, Physician, Batavia. 

Bais (Dr. W, J.), Physician, Tebing Tinggi. 

Bakhoven (Ir. A. C.) (1928, 1934), Chief Forester, Bandjer- 
masin. 

Bakhuizen van den Brink (R. C.), Emeritus Botanist, and 
Hon. Collaborator. Herbarium, Govt. Botanic Gardens, 
Buitenzorg. 

Bakker (P.) (1938), Lecturer of Agriculture, Planters 
School, Malang. 

Bakker (Dr. S.) (1921, 1937), Director, Provincial Veteri- 
nary Service, Batavia. 

Bal (A. J,) (1931, 1936), Agricultural Extension Agronomist, 
Tandjongkarang (Sumatra). 


Balk (Ir. Th. P.) (1929, 1936), Chief Agricultural Extension 
Agronomist, Kedoe (C. Java). 

Bange (J. A.) (1925, 1928, 1937), Extension Horticulturist, 
Hemarang. 

Barbanson (F. J. G. de) (1929, 1936), Extension Horticul- 
turist, Medan. 

Barclay (C.). Botanist, Plantation Research Dept., U. S. 
Rubber Plantations, Inc., Boenoet, Kisaran. 

Baren (Dr. F. A. van). Institute of Soils, Gen. Agricultural 
Experiment Station. Buitenzorg. 

Barentz (Ir. P. H. I.), Office of the Census, Batavia. 

Barkey (Ir. K. A.) 0929. 1937), Extension Agronomist, 
Pontianak. 

Bartels (M.), Owner of private zoological museum, Soeka- 
boemi. 

Bauer (Mrs. L. S.) (1930), Div. of Agricultur.al Statistics, 
C. Statistical Office, Batavia. 

Bauwens (J.) (1934), Chief Observator. R. Meteorological 
Observatory, Batavia. 

Bax Stevens (Ir. O.), Assistant in Mechanics, Institute of 
Technology, Bandoeng. 

Beckcring (Ir. J. H.) (1938), Engineer, C. Purcliasing Of- 
fice, Bandoeng. 

Becking (Dr. J. H.) (1936), Chief Inspector, Govt. Forest 
Service, Buitenzorg. 

Bedding (Ir. W. Chr.), Director, Experiment Station of the 
Klattensche Cult uur mij., Klaten. 

Seek (van). Phytopathological Institute, General Agricul- 
tural Experiment Station, Buitenzorg. 

Beens (Ir. E. J.), Chief Engineer, Boekitasam Mines. 
Tandjoeng- Enim. 

Beernink (L.), Assistant (Weights and Measures), Institute 
of Technology, Bandoeng. 

Beers (Ir. W. F. J. van), Institute of Soils, Gen. Agricul- 
tural Experiment Station, Buitenzorg. 

Beets (Ir. C.) (1932, 1939), Chief Forester. Modjokerto 
Forest, Modjokerto. 

Beeuwkes (H.), Bacteriologist, Eijkman Institute, Batavia. 

Begemann (Ir. C. L.), Engineer, Electric Power Div., Dept, 
of Roads and Waters, Bandoeng. 

Behnke (J. A.), Lecturer of Pharmacy, Medical College, 
Batavia. 

Belle (Miss J. Th. L.) (1930, 1931), Assistant Curator, 
Herbarium, Govt. Botanic Gardens, Buitenzorg. 

Bemmel (A. C. V. van) (1937), Ornithologist, Zoological 
Museum and Laboratory, Govt. Botanic Gardens, 
Buitenzorg. 

Bemmelen (Dr. Ir. R. W. van). Chief, Vulcanological Sur- 
vey, Dept, of Mines, Bandoeng. 

Benschop Koolhoven (Ir. W. C.), Chief, Geological Div., 
Dept, of Mines, Bandoeng. 

Benthem (J. van) (1934, 1935), Chief, Administration of 
the Govt. Forest Service, Buitenzorg. 

Berenschot (Ir. G. H.), "Klattensche Cultuur Mij.", Jok- 
jakarla. 

Berg (Ir. A, van den). Chief Engineer, Div. of Harbours, 
Dept, of Roads and Waters, Bandoeng. 

Berg (Ir. J. E. van den) (1936), Forester, Djatirogo Forest, 
Djatirogo. 

Bergen (V. E. C. van) (1936), Inspector, Govt. Veterinary 
Service, Batavia. 

Bergh (Ir. Th. P. van der). Chemist, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Bergman (Dr. R. A. M.) (1938), Lecturer in Anatomy, Col- 
lege for Native Physicians, Soerabaja, 

Berkel (H. van), Secretary, Tobacco Experiment Station, 
Medan. 

Berkhout (A. J. J.), Chief Technician, Institute of Tech- 
nology, Bandoeng. 

Berlage Jr. (Dr. H. P.) (1925), Research Associate, R. 
Meteorological Observatory, Batavia. 

Bernard (Ir. A. N.) (1937), Forester, Poerwokerto Forests, 
Poerwokerto. 

Bernasco (Ir. W.) (1938), Chief Forester, Blora Forest, 
Blora. 

Bemet Kempers (Prof. Dr. A. J.). Archaeologist, Batavia. 

Bertram (N. P. A.) (1938, 1939), Horticulturist, Horti- 
cultural Div., Gen, Agricultural Experiment Station, 
Pasarminggoe. 

Bes (Ir. F. G.). Chemist. Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Beatelink (P. N.) (1923). Technician. R. Meteorological 
Observatory. Batavia. 

Betouw van der Voort (Ir. J. In de). Mining Engineer. Divi- 
sional Head. Shell Oil Co. (B.P.M.), % Head Office. 
Batavia. 
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Betrem (Dr. J. G.), Entomologist, Experiment Station 
Central and East Java at Malang, Malang, 

Beukema (W.), Physician, Poeroek Tjahoe, 

Beukering (Ir. J. A. van) (1928, 1929, 1934). Extension 
Agronomist, Batavia. 

Beun (Ir. M.). Java Sugar Experiment Station, Pasoeroean. 

Beusechem (D. van). Institute of Soils, Gen. Agricultural 
Experiment Station, Builenzorg. 

Bianchi (A. Th. J.) (1925, 1938), Chief Forester, and Head 
Technological Div., Govt. Forest Research Institute, 
Builenzorg. 

Bie (Ir. G. J. van der). Chemist, N.I. Rubber Research 
Institute, Builenzorg. 

Blerdrager (Dr. J.), Physician. Shell Oil Co. (B.P.M.). Ta- 
rakan. 

Bigot (Ir. A.), Agricultural Mathematician, Java Sugar 
Expt. Station. Pasoeroean. 

Bijiaard (Ir. P. P.), Professor of Civil Engineering (Roads 
and Bridges), Institute of Technology. Bandoeng. 

Bijleveld (Ir. R.) (1935, 1938), Extension Agronomist, 
Batavia. 

Bijllaardt (Ir. J. W. van den). Secretary, Visiting Board, 
Graduate School of Agriculture, Builenzorg. 

Bijlsina (Dr. U. G.), Temp. Professor of Pharmacology, 
College of Medicine. Balavia, 

Blank (B. de). Seismologist. Shell Oil Co. (B.P.M.). % Head 
Office, Balavia. 

Blanken (Ir. P. L.). Chemist. Shell Oil Co. (B.P.M.). % 
Head Office, Balavia. 

Bleichrodt (Ir. F.) (1939), Chief Engineer, Govt. Medical 
Service, Batavia. 

Blekkingh (Dr. J. J. A.), Research Chemist, Java Sugar Ex- 
periment Station, Pasoeroean. 

Bley (Dr. G. F. J.), Member of the Council, R. Neth. 
Indies S<'icncc Society. Batavia. 

Blijdorp (Ir. P, A.), Phytopalhological Institute, Gen. 
Agricultural Experiment Station, Builenzorg. 

Blink (Ir. G. C. van den) ( 1 938), Forester and Silviculturist, 
Assistant to the Director, Govt. Forest Research In- 
stitute, Builenzorg. 

Blits (Mr. W. G.), Ivecturcr in Public Administration. 
Graduate School of Agriculture. Builenzorg. 

Bloch (Dr, A.) (1934), L^*cturer, College for Indonesian 
Physicians, Soerabaja. 

Block (J, L. K.), Assistant, Besoeki Experiment Station, 
Djember, 

Bloembergen (Dr. S.), Assistant, Herbarium, Govt. 
Botanic Gardens, Builenzorg, 

Blom (Miss Dr. J.), Archaeological Service and Museum, 
Batavia. 

Blomberg (Dr. C.) (1932, 1934), Inspector, Div. of Phar- 
macy, Govt. Medical Service, Balavia. 

Blonunesteyn (Miss H. H. A. van). Botanist, Bandoeng. 

Bobilioff (Dr. W.), Formerly, Physiologist (rubber), AV- 
ROS, Medan; later. Physician on Sumatra. 

Bodegom (Ir. A. H. van) (1938), Chief F'orester. Randoe- 
blatoeng Forest, Randoeblaloeng. 

Boedijn (Prof. Dr. K. B.) (1928, 1936), Director, College of 
Agriculture. Builenzorg. 

Boekenoogen (J. G.), Divisional Head, Shell Oil Co, 
(B.P.M.), % Head Office, Batavia. 

Boelman (Dr. H. A. C.) Pharmacist, Malang, and Member, 
Advisory Committee for Native Drug Plants, 

Boer (A. T. de), Sugar Factory Kanigoro, Madioen, 

Boer (Dr. E, de) (1939), Bacteriologist, Veterinary Re' 
search Institute, Builenzorg. 

Boer (E. de) (1925, 1935), Lecturer of Architecture, Plan- 
ters School, Malang. 

Boer (Dr. H. J. de) (1938), Research Associate, R. Meteor- 
ological Observatory, Balavia. 

Boer (J. H. de). Chemist, Experiment Station of the Klat- 
tensche Cultuurmij., Klalen, 

Boer (R. de) (1929, 1939), Extension Ichthyologist (Fresh 
Water Fisheries), Batavia. 

Boerema (Prof. Dr. J.) (1926), Director, R, Meteorological 
Observatory, and Professor of Physics, Medical Col- 
lege, Batavia. 

Boerjamin (Raden), Leprosy Research Institute, Ban- 
doeng. 

Boers (Ir, F. H. J. A.), Extension Ichthyologist, Builenzorg. 

Boesterd (Ir. J. den), Pmgineer, Section "Bandoengsche 
Hoogvlakte,” Electric Power Div., Dept, of Roads and 
Waters. Bandoeng. 

Boetzelaer (Baron Mr. E. O. van). Lecturer In Public Ad- 
ministration, College of Agriculture, Builenzorg. 


Bogtstra (Ir. J. F.), Chemist, Java Sugar Expt. Station. 
Pasoeroean. 

Bokma (Ir, F. T.), Chemist, Expt. Station West Java, Bui- 
tenzorg. 

Bokma (H.). Physician, Indramajoe. 

Bolhuis (Ir. G. G.), Institute for Agricultural Technology, 
Gen, Agricultural Experiment Station, Builenzorg. 

Bolle (Dr. C. P.), Plant Pathologist, Java Sugar Experiment 
Station, Pasoeroean. 

Bolle (Ir. J. A.), Mechanical Engineer, Standard Oil Co. 
(Ned.-Ind. Kolon, Petr. Mij.), Soengei-Gerong. 

Bon (Ir. J.) (1939), Forester, Randoeblatoeng Forest, 
IVoeloeng. 

Bonebakker (Dr. A.), Physician, Bandoeng. 

Bonga (B.) (1925, 1939), Govt. Veterinarian, Govt. Vet- 
erinary Service, Soekaboemi, 

Bonne (Dr. C.), Professor of General and Criminal Medi- 
cine and Pathological Anatomy, Medical College, 
Batavia. 

[Bonne (Dr. W. M.), at present Chief, Netherl. Medical 
Service, Brisbane.] 

Bonne-Wepster (J.), Entomologist, Batavia. 

Boomgaart (Drs. L.), Assistant for Geological Cartography, 
Dept, of Mines, Bandoeng. 

Boomstra (Dr. W.), Professor of Mathematics, Institute of 
Technology, Bandoeng. 

Boon (C.), Lecturer. Planters School, Malang. 

Boon van Ostade (Dr. C. H.), Physician, Setnarang. 

Boon (Ir. D. A.) (1938), Chief Forester, Sumatra Forests, 
Medan. 

Boot (C.) (1926), Chief Forester, Govt. Forest Service, 
Builenzorg. 

Borden (Ir. J. van der), Engineer, Div. of Geological 
Technology, Dei)t. of Mines, Bandoeng. 

Borst (C. P.) (1932, 1936), Lecturer, College for Indonesian 
Physicians. Soerabaja. 

Borstlap (A. J. P.), Physician, Posso. 

Bos (Ir. J. H.) U930, 1937). Chief Forester, Gocnoeng 
Kidoel Forest, Jogjakarta. 

Bosch (Dr. C. A. van den). Member of the Council, R. Neth. 
Indies Science Society, Batavia, 

Bosma (M. J.), Physician, Medan. 

Both (Dr. M. P.), Institute for Agricultural Technology, 
Gen. Agricultural Experiment Station, Builenzorg. 

Botke (F.) (1930, 1938), Extension Ichthyologist (Fresh 
Water Fisheries), Setnarang. 

Bottemanne (C. J.) (1927, 1935, 1938), Head, Div. of 
Marine Fisheries, Dept, of Economic Affairs, Batavia, 

Bottenburg (Ir. M. van) (1938, 1939), Chief Forester, 
Sumatra East Coast Forests, Medan. 

Bouma (Drs. H.), Office of the Census. Batavia. 

Bouman (R. J.), (ieologist, % Head Office, Neth. Pacific Oil 
Co. (N.V. Nederl. Pacif. Petroleum Mij,), Batavia. 

Bouman (W. E.) (1939), Lecturer, Veterinary College, 
Builenzorg. 

Bout (Ir. M. T. van den). Chemist. Shell Oil Co. (B.P.M.). 
% Head Office, Batavia. 

Bouwens (Ir. A. L.), Mining Engineer, Shell Oil Co. 
(B.P.M.), % Head Office. Batavia. 

Bouwman (Ir. I. P. L.), Agronomist, Experiment Station 
Central and East Java at Semarang, Semarang. 

Braak (Dr. H. R.), (1927), Adviser. Govt. Plantations, 
Batavia, 

[Braake (Ir. A. L. ter), late General Manager. Banka Tin 
Mines, at present President and General Manager, 
Tin Processing Corporation, Galveston, Texas.) 

Braber (Ir.), Laboratory for Chemical Research, BuiUn- 
zorg. 

Brand (L, J. H.), Chief Technician, Medical College, 
Batavia. 

Brandt Corstius (Miss T. C.). Eijkman Institute, Bata- 
via. 

Bras (G.), Assistant, Medical College, Balavia. 

Bresser (E. H.) (1939), Div. of Wood Information and Pub- 
licity. Govt. Forest Research Institute, Builenzorg. 

Brest van Kempen (C. P.). Lieutenant Colonel, R. Neth. 
Indies Army, Bandoeng (Geophysics). 

Breuning (Ir. H. A.). Chief Engineer (Govt. Buildings), 
Dept, of Roads and Waters, Bandoeng. 

Brink (Dr. R.), Soil Expert, and Superintendent. Majang- 
landen, Malang. 

Brinkgreve (Ir. J. H.) (1930, 1931), Extension Agronomist, 
Palembang. 

Brinkhorst (J. G.),Supt., Sugar Factory Ngadiredjo, Kras 
SS/OL. 




Salak seen from Buitenzoro. a lovely and famous view remembered and treasured by hundreds of scientific 
urists. — Photograph by E. E. Wilson (“Chinese Wilson’’) (1921), courtesy Arnold Arboretum of Harvard Univen 
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Brinks (Ir. J. G.), Chemist, Shell Oil Co, (B.P.M.). % Head 
Office. Batavia. 

Brocades Zaalberg (Ir. J. W.), Chemist, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Broex (W. Ch. L.) (1925), Chief Forester, Govt. Forest 
Service, Builenzorg (?). 

Broeke (G. R. van den), Java .Sugar Experiment Station, 
Pasoeroean, 

Broekhuizen (Drs.), Technical and Scientific Section, 
Dept, of Economic Affairs, Batavia, 

Bronckhorst (Ir. R. van) (1938), Director, Opium Factory, 
Batavia. 

Brons (Dr. F.), Physicist, Shell Oil Co. (B.P.M.). % Head 
Office, Batavia. 

Brouwer (Ir, A. R. H.), Chief Engineer (hydrodynamics). 
Dept, of Roads and Waters. Bandoeng. 

Brouwer (L. E. J.), Geologist, Shell Oil ('o. (H.P.M.), % 
Head Office, Batavia. 

Brouwer (Ir. P. J.) (1927, 1934). Chief Forester. Govt. 
Forest Service, Buite.nzorg. 

Bruggeman (M. L. A.) (1923. 1928. 1937), Acting 

Hortulanus, Govt. Botanic Gardens, Buitenzorg, 

Bruggen (Dr. Ir. G. ter). Geologist, .Soengtiliat (Banka). 

Bruggencate (W. ten) (1930. 1934), Asst. Chemist. Labora- 
tory for Chemical Research, Bnitenzorg. 

Bruine (Ir. T. J. P. de). Chemist. Shell Oil Co. (B.P.M.). 
% Head Office, Batavia. 

Bruyn (Ir. E. E. de). Mining Engineer, Shell Oil Co. 
(B.P.M.). Head Office, Batavia. 

Bruyn Kops (J. H. de). Head, Medical Service of C. Java. 
Semarang, 

Bruyn (J. W. de). Seismologist, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Bruyn (O. de) (1935), Lecturer, ('ollege for Indone.sian 
Physicians, .Socrabaja. 

Bryan (Dr. J.), 1 hysician. Standard Oil Co. (Ned.-Ind 
Kolon, Petr. Mij.), .Soengei-Gerong. 

Buisman (Ir. Y. D. B.) (1932, 1934), L<*cturer in Science. 
Graduate .School of .\gticiiUure, Buitenzorg. 

Buitelaar (Dr. L.), Pliysician, Hospital for Menial Dis- 
eases, Lawang, 

Buning (W. L.), Paleontologist, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Burg (Ir. A, H. J. L. van der). Engineer (Geol. Cartog- 
raphy), Dept, of Mines, Bandoeng. 

Burg (Dr. J. H. N. van der) (1938), Lecturer, College for 
Indonesian Physicians, Soerahaja. 

Burger (Dr. D.), Inspector, Govt. Forest Service, .Semarang. 

Burger (Dr. D. H.) (1939), Asst. Resident and temporary 
Collaborator. Dept, of Economic Affairs, Batavia. 

Burhoven Jaspers (Ir. N. E,). — Civil (?) engineer, Ba- 
tavia (also interested in orchids). 

Buschkiel (Dr. A. C. F. L.) (1928. 1931, 1938), Extension 
Ichthyologist (Fresh Water Fisheries), Batavia. 

Buwalda (Dr. P.), Botanist, Govt. Forest Research Insti- 
tute. Buitenzorg. 

Caibin ludrajana (1936), I>ecturer. Schcxil for Indonesian 
Dentists, Soerabaja. 

Cake (W. A.), Director, Plantation Research Dept, of the 
U. S. Rubber Plantations, Inc., Boenoet, Kisaran. 

Camproni (Ir. E. Ch.). Chemist, Standard Oil Co. (Ned.-Ind. 
Kolon. Petr. Mij.), .Soengei-Gerong. 

Canter-Visscher (T. C, E. W.) (1934), Director, Graduate 
School of Agriculture, Buitenzorg, 

Carriftre (Ir. J. D.), Engineer. Electric Power Div., Dept, of 
Roads and Waters. Bandoeng. 

Charlouis (M. Th.), Agronomist, Sugar Factory, Pesantren. 

Chasan Boesoirie, Phy.sician, WeJa. 

Choufour (J. C.) (1929. 1936), Chief, .Soerabaja District, 

1 rovincial Veterinary Service, Soerabaja. 

Clason (Ir. E. W. H.), Agricultural Dept., Java Sugar Ex- 
periment Station. Pasoeroean. 

Claus (Ir. G.), Chemist, Standard Oil Co. (Ned.-Ind. Kolon. 
Petr. Mij.), Soengei-Gerong. 

Clobus (A. G. J.), Sugar Factory Kanigoro, Madioen. 

Loenen (Ir. J. W.). Chemist, Shell Oil Co. (B.P.M.), % 
Head Office, Batavia. 

Coert (Dr. J. H.), Agricultural Adviser, Tiedeman & van 
Kerchem Cy., Soerabaja. 

Cohen Stuart (Mr. J. W. T. R.), Office of the Census. Ba- 
tavia. 

Cohen (Ir. L.), Chemist, Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Cohen (Drs. H.) (1939), Economist, Dept, of Economic 
Affairs, Batavia 


Collet (A. M.V A,»i»lanl. Mpdical CuIIi r,.. 

Coll..r Or. W A.) (19J7;. Scientific Assistant. Eijkman 
Institute. Batavia. ‘^JJitman 

Colthoff (Ir. J. P. J.), Cliemist. Shell Oil Co. (B.P.M ) 
Head Office. Batavia, • • /o 

Colyn (Dr. A. H.), Divisional Head, .Shell Oil Co. (B.P.M ) 
% I lead Office. Batavia. 

Cooke (Ir. L. F.), Assistant (Civil Engineering), Institute 
of Technology. Bandoeng. 

Coolhaas (Dr. Ir. C.), Director, Pixperinicnt Station Central 
and East Java at Malang, Malang. 

Coreelmont (L. Ch, A.) (1939). Assistant, R. Meteorologi- 
cal Observatory, Batavia. 

Cortenbach (Ir. W. J, K.) (1936), Forester (Sumatra East 
t'oast), Medan (?;. 

Corts (A. H. A.) (192.S, 1929, 1939), Extension Agropomist 
for C. Java. 

Coster (Dr. Ir. Ch.) (1926, 19.16), Director. Experiment 
Station West-Java. Buitenzorg. 

Coultre (Dr. A. P. le) (1922. 1936), Chief, Provincial 
Veterinary Service, Soerabaja. 

Couvret (Ir. F.) (1941), Marine Engineer, Navy Yard, 
.Soerabaja. 

Couwenberg (J. F.), .Agronomist, Kxpt. Station West Java, 
Buitenzorg. 


Couwenberg (Miss M.j, Assistant for Technical Hygiene. 
Institute of Technology, Bandoeng. 

Cramer (Dr. P. J,), late Director, G<‘n. Agricultural Expt, 
vStation; Teacher, Graduate School for Agriculture, 
Buitenzr,rg. 

Creutzberg (Mr. P.) (1936, 1939), Div. of Cooperation and 
Domestic Trade. Dept, of Economic .Affairs, Batavia.ii 

Creutzberg (W. A. G.) (1933, 1935), Advisor, Dept, of 
Economic .Affairs. Batavia. 

Crince le Roy (A. A.). Head. Provincial Agricultural Exten- 
sion Service, .Soerabaja. 

Crince le Roy (X. F.), Head, Provincial Agricultural Ex- 
tension Sc'rvice, Batavia. 


Croll (Ir. D.), Chemist, Standard Oil Co. (Ned.-Ind. Kolon. 
Petr. Mij.), Suengei-Clerong. 

Cronshey (J. F. H.), Phyioiiathologist, Plantation Re- 
search Dept., U. S. Rubber Plantations, Inc., Boenoet, 
Kisaran. 

Crucq (Dr. K. C.), .Archaeological Service and Museum, 
Batavia. 


Daamen (C. B. F.), First Assistant, Medical College, 
Batavia. 

Dajat Hidajat (Mas) (1939). Uclurer in Medicine. School 
for Indone.sian Physicians, Soerabaja. 

Dakkus (P. M. W.) (1921, 1927, 1937). Hortulanus. Govt. 
Botanic Gardens, Buitenzorg, and Captain, Royal Neth. 
Air F'orce, Bandoeng. 

Dalfsen (Ir. J. W. van). Chemist (rubber), Noth. Indies 
Rubber Research Institute, Buitenzorg. 

Dam (Dr. L. van) (1939), Oceanographer, Laboratory for 
Marine Biology, Batavia. 

Dames (Ir. T. W. G.), Institute of Soils, Gen. Agricultural 
Exiieriment Station, Buitenzorg. 

Danhof (Ir. G. N.) (1938), Chief Forester, Lampong Dis- 
tricts Forests, Tandjong-karang. 

Darmawan Mangoenkoesoemo (Ir.) (1926, 1928), Head, 
Information Office of the Section of Small Industries, 
Dept, of Economic Affairs, Soerabaja. 

Darwis (A.). Physician, Solok. 

Davidis (Ir. G. H. F.) (1939), Extension Agronomist 
(Province of West Java). Buitenzorg (?). 

Davis (Ir. F. H. J.) (1933, 1938), Head, Information Office 
for the Outer Districts, Dept, of Economic Affairs, 
Batavia. 

Dedem (Ir. G. W. Baron van), Mining Engineer, Standard 
Oil Co. (Ned.-Ind. Kolon. Petr. Mij.), Soengei-Gerong, 

Deinema (Ir. J.), Technological Adviser, “Cultuurmij. der 
Vorstenlanden," Semarang. 

Dekker (Ir. J. F.) (1938), Extension .Agronomist (Govt. 
East Java). 

Denekamp (J.) (1939), Temporary Director, Office of 
Weights and Measures. Bandoeng. 

Deutman (Dr. A. A. F. M.), Physician, .Soerabaja. 

Days (Dr. W. B.), Chemist, N.I. Rubber Research In- 
stitute, Buitenzorg, 

Diakonoff (Dr. A.), Entomologist, Java Sugar Expt. Sta- 
tion. Pasoeroean. 

Dieben (Dr. C. P. A.) (1932, 1933, 1938), Inspector, Govt. 
Veterinary Service, Soerabaja. 




FiGtTRE 122. — Early map of Borneo, from “ Beschrijvinge van de Schipvaerd by de Hollanders ghedaen onder ’t beleydt ende Gene: 
m Olivier van Noort, door de Straet ofte Engte van Magallanes. ende voorts de gantsche Kloot des Aertbodems om ” in " Begin ende Vo 
in de Vereenighde Nederlantsche Geoctroyeerde Oost-Indische Compagnie” ( 1646 ). — Courtesy Arnold Arboretum of Harvard University. 
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Dieperink (B. E.), Geologist, % Head Office. Neth. Pacific 
Oil Co. (N.V. Nederl. Pacif. Petroleum Mij.), Batavia. 

Dijk (Ir. J. van), Head, Agricultural Dept., Java Sugar 
Expt. Station, Pasoeroean. 

Dijk (Ir. J. W. van), I>ecturer in Agriculture, Institute of 
Technology, Bandoeng. 

Dijk (Ir. L, J. van) (1934), Forester, Govt. Forest Service, 
Builenzorg. 

Dijkman (Dr. M. J.), Extension Agronomist, Tandjong- 
karang. 

Dijkmans (Ir. M. A. F.) (1927, 1937), Chief Forester, tiovt. 
Forest Service, BuiUnzurg. 

Dijksterhuis (Dr. T.), Member of the Council, Section 
Bandoeng. R. Neth. Indies Science Scicicty, Bandoeng. 

Dijkstra (Ir. A.) (1926, 1933), Extension Agronomist 
(Prov. Central Java), Jogjakarta. 

Dillen (Ir. L. R. van), (-'hemist. Experiment Station of the 
Association of Sumatra Rubber (Growers. Medan. 

Dinger (Dr. J. E.), Professor of Hygiene, Bacteriology and 
Serology, Medical College, Batavia. 

[Dissel (Ir. G. L. van), at present with Netherlands Pur- 
chasing Commission. iV<rte York City.] 

Ditmar Jansse (H. A.), Sugar Factory, Padokan. 

Doeff (Ir. H. F.), Mechanical Engineer. Shell Oil Co. 
(B.P.M.), % Head Office. Batavia. 

Doeglas (Dr. A.) (1927, 1935), Chief Govt. Veterinarian. 
Govt. Veterinary Service, Padang. 

Dogterom (W. C.), Assistant, Experiment Station Central 
and East Java at Scinarang, Semarang. 

Dohmen (J. H.) (1930). Keeper, Archives of the Govt. 
Forest S<"rvice, Buitenzorg. 

Donicie (Ir. P. J.) (1939). Extension Agronomist, Band- 
jertnasin. 

Donk (Dr. M. A.), Mycologist, Herbarium, Govt. Botanic 
Gardens, Buitenzorg. 

Donker van Heel (C.), Secretary and Librarian, Institute 
of Technology, Bandoeng. 

Donleben (P. G.), Lecturer in Plantation Administration, 
Graduate School of Agriculture, Buitenzorg. 

Doom (Ir. P. van) (1938). Extension Agronomist, Menado. 

Doom (Z. van) (1936, 1938), Chief Forester. Govt. Forest 
Service, Buitenzorg. 

Dort (Ir. ik K, L. van). Manager, Sugar Factory Tjandi, 
Sidoardjo. 

Douwes (Dr. J. B.) (1926, 1938), Lecturer, Veterinary Col- 
lege, Buitenzorg. 

Douwes Dekker (Dr. K.), Chemist, and Head. Technologi- 
cal Div., Java Sugar Experiment Station, Pasoeroean. 

Draaisma (Ch. L. M.) (1925, 1939), Chief Forester, Pro- 
bolinggo Forests, Probolinggo. 

Draayer (H.) (1938), Assistant, Ceramics Research .Sta- 
tion, Bandoeng, 

Driest (J. Ph. van) (1938). Extension Agronomist, Ma- 
kassar. 

Drion (Dr. E. F.) (1939), Assistant. Office of the Census, 
Batavia. 

Druif (Dr. H.), Geologist, Institute of Soils, General Agricul- 
tural Experiment Station, Buitenzorg. 

Dmif (J. H.), Geologist, Standard Oil Co. (Ned.-Ind. Kolon. 
Petr. Mij.), Soengei-Gerong. 

Duetz (Mr. P. J.) (1938), Advisor, Div. of Agriculture, 
Dept, of Economic Affairs, Batavia. 

Duljnstee (Captain J. A. E.). Topographical Survey, 
Weltevreden. 

Duin (Ir. J. van), temporary Assistant, Java Sugar Experi- 
ment Station, Pasoeroean. 

Duinen (R. W. van). Director, “Mirandolle, Voflte & Co. 

N, V.”, .Semarang. 

Dulk (Ir. J. den) (1938), Forester, Padangan Forest, 
Tjepoe. 

Dumas (F. A.) (1929, 1930), Assistant, Div. of Agricultural 
Statistics, C. Statistical Office, Batavia. 

Dumoulin (Dr. F. V. W.), Physician, Standard Oil Co. 
(Ned.-Ind. Kolon. Petr. Mij.), Soengei-Gerong. 

Dungen (Ir. H. A. M. van der). Mining Engineer, Shell Oil 
Co. (B.P.M.), % Head Office, Batavia. 

Dunn6 (Mr. E. J. F. van), Director, Netherlands New 
Guinea Co.. Ltd., Batavia. Member, Council of R. 
Neth. Geograph. .Soc. in the Indies. 

Duursen (Ir, A. van). Mechanical Engineer, Shell Oil Co. 
(B.P.M,), % Head Office, Batavia, 

Duyfjes Jr. (Dr. H.). Teacher in Biology, Bandoeng. 

Duyfjes (Ir. J.), Assistant (Geological Cartography), Dept, 
of Mines. Bandoeng. 

Duyn (A. van). Assistant, Experiment Station of the As- 
sociation of Sumatra Rubber Growers, Medan. 


Duyvenboode Varkevisser (Ir. H, van). Engineer (Tin 
processing), Banka Tin Mines, Banka. 

Duyvendijk (Ir. J. A.), Phytopathological Institute, Gen. 
Agricultural Experiment Station, Buitenzorg. 

Eck (Ir. G. W. van). Electrotechnical Engineer, Shell Oil 
Co. (B.P.M.), % Head Office, Batavia. 

Eck (Ir. J. C, van), Chemist, Standard Oil Co. (Ned.-Ind. 
Kolon, Petr. Mij.), Soengei-Gerong. 

Eek (Dr. Th. van\ Phytopathologist, Phytopathological 
Institute, Gen. Agricultural Experiment Station. 
Buitenzorg. 

Eelaart (A. van den) (1930. 1939). Extension Ichthyologist 
(Fresh Water Fisheries), Tegal. 

Eggink (Dr. J.) (1934), Lecturer, School for Indonesian 
Dentists. Soerabaja. 

Ehmcke (K. E.) (1932, 1933), Director, Govt. Printing 
Office, Batavia. 

Ehrencron (Ir. V. K. R.), Institute of Soils, Gen. Agri- 
cultural Experiment Station, Buitenzorg. 

Eichhom (Dr. M. V.) (1935), Lecturer, College for Indone- 
sian Physicians. .Soerabaja. 

Eigenhuis (Ir. J.), Technical Adviser, “Nederl. llandcls- 
niij.'', .Soerabaja. 

Eintboven (Ir. W. F.), Head, Div. of Radio Research of the 
P’ostal Administration, Bandoeng. 

Eitel (K. W.) (1938), Engineer, Govt, Medical Service, 
Batavia (?). 

Elemans (G. F.) (1938), lixtension Horticulturist (Prov. C. 
Java). 

Elsbach (E. M.). Physician, Malang. 

Elzinga (U. H.), Assistant (Pdcctrotechnics), P'xperiment 
.Station of the Klattcnsche Ciiltuurmij., Klalen. 

Emmel (J. F.) (1939), P'orestcr. Bagelcn Forests, Gombong. 

Endert (Dr. F. H.), Dept, of Economic Affairs, Batavia. 

Engberts (L.), Seismologist, Shell Oil Co. (B.P.M. ), % Head 
Office, Batavia. 

Engelberts (Ir. R.). Clieinist, Shell Oil Co. (B.P.M,), % 
Head (Ifficc, Batavia. 

Engelen (]. C.) (1939), Lecturer, College for Indonesian 
Physicians, .Soerabaja. 

Enklaar (H.), Ivccturer. Graduate School of Agriculture. 
Buitenzorg. 

Ensing (H.). Laboratory for Aviation Physiology. Andir 
near Batavia. 

Ent (Ir. J. M. van der). Consulting Technojogiat, “Inter- 
natio,” Semarang. 

Ente (Ir. A. J.), Chimist, Shell Oil Co, (B.P.M.), % Head 
Office, Batavia. 

Erb (Dr. G.). Topographical Survey, Batavia. 

Erber (Dr. M.). Bacteriologist. Eijkman Institute. Batavia. 

Es (Dr. Ir. L. J. C. van), Member. Council of the R. Neth. 
Indies Science Society, Batavia (?). 

Eshuis (J.) (1934). Temporary Chief, Textile Research 
Station, Bandoeng. 

Essed (Dr. W. F. R.) (1927, 1933). Head, Regional Labora- 
tory, Govt. Medical Service, Soerabaja. 

Essenburg (Ir. J. F. W.) (1938), Chief Forester, Govt. 
Forest Service, Jogjakarta. 

Esser (Ir. F.) (1930, 1936), Chief Forester, Kendal Forest, 
Semarang, 

Esseveld (H.), Bacteriologist, Medan. 

Euwe (Ir. G. E.), Mechanical Engineer, Safety Dept., Re- 
fineries, Standard Oil Co, (Ned.-Ind. Kolon. Petr. Mij.), 
Soengei-Gerong. 

Everard (H. E.), Sugar Factory Djombang, Djombang. 

Evers (Ir. A.) (1935. 1938), Extension Agronomist (Moluc- 
cas), Amboina. 

Everse (Dr. J. W. R.), Hospital of Bangkatan, “ Deli-Mij,”, 
Bindjei, Sum. E. C. 

(Everts (Jlir. Ir. F. E. C.), at present with Netherlands Pur- 
chasing Commission, New York City.) 

Evets (Ir. A.J, Extension Agronomist, Pekalongan. 

Eyma (Dr. P. J.) (1939). Botanist, Herbarium, Govt. 
Botanic Gardens, Buitenzorg. 

Eysvoogel (Ir. W. F.), Chief Engineer, Div. of Irrigation, 
Dept, of Roads and Waters, Bandoeng. 

Fabius (Captain J.), Librarian. Military Medical Service, 
Bandoeng. 

Faddegon (Dr. J. M.), Geologist (geological cartography). 
Dept, of Mines, Bandoeng. 

Fancy (J. A. H.), Sugar Factory Soedhono. 

[Farrow (Dr. M. D.), at present Head of Economic Recon- 
struction Section, Netherlands Indies Government, 
Brisbane.] 
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Faure (Ir. H. E. J. J.) (1938), Extension Anronomist, 
Makassar. 

Feikema (Ir.), Laboratory for Chemical Research. Huiten- 
mrg. 

Ferguson (Ir. J. H. A.) (1938), Chief Forester, As.sislant tn 
the Director, Covt. Forest Research Institute, l^ui- 
tenzorg. 

Ferman (Dr. J. H. G.), h)xtension ARrommiisl (suKar cane) 
of the Java SuRar Experiment Station, Cheribon. 

Fernandes (Ir. D. A.) (1928, 1935), Chief Forester, Nortli 
BandoenH Forests, Bandoeng. 

Ferwerda (Dr. F. P.), .Vgriciiltural .Adviser, <Jovi. I’lania- 
tions, Batavia. 

Fer 2 enaaf (H. J. G.), As.sistant (materials testinRj, Insli 
lute of Technology, Bandoeng. 

Fischer (Dr. 1. A.), Inspector, Govt. Medical Service. 
Batavia. 

Flamman (G. N.) (1929, 1930. 1935), Lecturer. 1‘lanters 
School, M alang. 

Floor (Ir. J.). Chemist, .Shell Oil ('o, (B.P.M.), Head 
Dllice, Batavia. 

Florenstein Mulder (Ir. J. C. E, C. N, van) (1939), F'xien 
sion Agronomist for West Celebes, Makassar. 

Florijn (H. C. W. J.) (1925, 1930, 1939). Forester, and 
Lecturer, Planters School, Malang. 

Fluiter (Dr. H. J.), Zoologist, Beswki ICxperiment Station, 
Djemher. 

Fluyt (Ir. P. C. M.) (1938), Chief Forester, Djember 
Forests, Djemher. 

Fokkinga (Ir. J.) (1929, 1936), Chief Fore.ster, Central 
Preanger Forests, Bandoeng. 

Fossen (Dr. A.). Physician, ( heribon. 

Frahm (Ir. E. D. G.) ( 1937), Chemist (Phytochemistry), 
Laboratory for Chemical Research. Builenzorg. 

Frahra-Leliveld (Mrs. Dr. J. A.), Cylologist, Experiment 
Station Central and East java at Malang. Malang. 

Franck (P. F. F, J.) (192<), 193(1, 1936), Taxidermist. Zoo- 
logical Museum and Laboratory, Builenzorg. - lias 
been interned. 

Fransen van de Putte (A. A. W.), late President, 'Land- 
bouw-techn. Vereeniging van Stiikergetunployeer- 
den," Cheribon. 

Franssen (Dr. C. J. H.), Phytopathologist. Phytopathologi- 
cal Institute, Gen. Agricultural Rxt)eriment Station. 
Builenzorg. 

Freeve (Ir. J.) (1937), Forester. Ombilin Mines, Smvah- 
loento. 

Freusberg (Ir. A. F. W.), Chief, Technical Div., Dept, of 
Mines, Bandoeng. 

Frijd (A. A.) (1925, 1935), P'orcster. Madioen Fore.st. 
Ponorogo. 

Gabel (J. L.), Phytopathologist, Besoeki Experiment Sta- 
tion, Djember, Java. 

Gartner (Ir. C.) (1938), Chief Forester. South Cheribon 
Forests, Madja, Java. 

Gandrup (J.), late Director, Expt. Station C. and E. Java, 
Malang. 

Gaster (Ir. A. A. H.), Chief. Technical Div., Air Raid Pro- 
tection, Bandoeng. 

Gatot (R. Kd.), formerly, Chief Forester, Govt. Forest 
Service, Koeningan. 

Gebuis (Ir. L.) (1926, 1934), Asst. Extension Agronomist, 
Medan. 

Geel (G. J. J. van). Oil Expert. Shell Oil Co. (B.P.M.). 
Semarang. 

Geerlings (Ir. B. A.), Mining Engineer, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Gelderen (Mrs. E. van) (1938, 1939), PMitor and Librarian, 
C. Statistical Office, Batavia. 

Gelinck (Ir. G. A. M.), Agronomist, Flxperiment Station 
Central and East Java, Malang. 

Genderen Stort (G. van). Physician. Shell Oil Co. (B.P.M.). 
% Head Office, Batavia. 

Gendt (J. L. G. J. van) (1919, 1933), Govt. Veterinarian, 
Govt. Veterinary Service, Batavia. 

Gerlach (Ir. J, C.) (1936), Extension Agronomist for 
Eastern Java. 

Gerlings (Ir. C.), Extension Agronomist (Prov. Central 
Java), Pali. 

Geuns (Ir. L. van), Engineer, Hydraulics Div., Dept, of 
Roads and Waters, Bandoeng. 

Geursen (Ir. G. J.) (1941), Chief, Tin Processing Section, 
Banka Tin Mines, Banka. 

Geus (C. J. H. de) (1934), I.ajcturer, College for Indonesian 
Physicians, Soerabaja, 


Gevers van Marquette (jhr, H. J,). Admini.strator, Zoologi- 
cal and Botanic Gardens, Soerabaja. 

Gibson (R.) (1939), First .Assistant, Office of the Census, 
Batavia. 

Giddings (W. F.). .Assistant (Chemistry), Plantation Re- 
search Dept., L. .*5. Rubber Plantation, Inc.. Boenoet, 
Kisaran. 

Giesberger (Dr. G.), Microbiologist, Jogjakarta. 

Giesen (Dr. J. Th,), Pliysician, Balavia-C. 

Giessen (Ir. C. van der), Head, Institute for .Agricultural 
Technology, Gtn. .Agricultural Experiment .Station, 
Builnizt>rg. 

Gils (Dr. G. E. van). Cliemist (Rubber), Netli. Indies Rub- 
ber Research Institute, Builenzorg. 

Gisolf (Dr. Ir. W. F,), Petrologist, Bandoeng. 

Gispen (Dr. R.). Assistant, Medical College. Batavia. 

Glasbergen (G.). .Sugar Plantation Nieiiw-Tersana, Cheri- 
bon. 

Go Giok Khoen (Miss), .Assistant. Medical ( ullege, Bata- 

Goch ( Ir. A. H. J.), Mining Engineer, Slicll Oil Co. (B.P.M.), 
Head Office, Batavia. 

Gdbert (F. E.) (1937). Chief Teclmician, t.'ollege for Indo- 
ne.sian Physicians. Soerabaja. 

Goenoeng Iskandar (Ir. Radon). Kxten.sion .Agronomist for 
the Lam[)ong Districts, Tandjongkarang. 

Gotz van der Vet (J. C. L.) (1935, 1937), Chief Kxten.sion 
.\grononiist (Socrakarta Jogjakarta), Jogjakarta. 

Gogh (Jr. F. van) (1927, 1935), Extension .Agronomist, 
Batavia. 

Goldman (W.), Technician, (7radiiate .School of .Agricul- 
ture. Buitenzorg. 

Gomperts (Dr. C. E.), Physician, Koetaradja, 

Gonggrijp (Ir. H.). Agronomist, Experiment Station of the 
Association of Sumatra Rubber Growers, Medan. 

Gonggrijp (Ir. L.) (1928, 1936), Chief Forester, and Head. 
Div. of Hydrology, Govt. Forest Rcseareh Institute, 
Builenz.org. 

Goor (F. H. van). Seismologist. Shell Oil Co. (B.P.M.), % 
Head Office. Batavia. 

Goor (Ir. G. A. W. van de). Institute for Agricultural 
Technology. Gen. .Agricultural Experiment Station, 
Builenzorg. 

Goossens (H. J.) (1931, 1932). Extension Idithyologist 
(Fresh Water Fisheries), Buttenzorg. 

Goot (Dr. P. van der). Head, Phyto])athological Institute, 
Gen. Agricultural Experiment Station, Builenzorg. 

Gothein (Dr. W. G. K.). Chief Govt. Physician (Prov. 
Buitenzorg). Buitenzorg. 

Goudswaard (Colonel Adr.), C hief Pharmacist. Military 
Medical Service, Bandoeng. 

Goudswaard (Arie), Director. Chemical laboratory. War 
Dept., Bandoeng, 

Gouka (Ir. C.) (1937), Forester, Govt. Forest Re.search 
Imstitute, Buitenzorg. 

Gout (Miss E.) (1939). Lecturer, School for Indonesian 
Dentists, Soerabaja. 

Govers (Ir. A.) (1937). Forester (Sumatra West Coast 
Forests), Pori de Kotk. 

Graaf (Ir. D. J. G. de), Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Graaf (Ir. J. de) (1931, 1938), Chief Forester. West Celebes 
Forests. Makassar. 

Graaf! (Ir. D. de). Coffee Plantation. Soekamangli. 

Graaf! (Mr, W. de) (1938. 1939), Editor of Publications, 
Dept, of Economic Affairs, Batavia. 

Gramberg (Ir. J.), Engineer (Tin Processing), Banka Tin 
Mines, Banka. 

Grandjean (Ir. G. B.), Volcanologist, Jogjakarta. 

Gratama (Ir. B. J.). Sugar Factory Soiiiobito. 

Grevenstuk (Dr. A.). Professor of Pharmacology, Medical 
College, Batavia. 

Griffloen (Dr. K.). Plant Physiologist, Buitenzorg, 

Grijp (A. de) (1925, 1938), Forester, Menado. 

Groeneveldt (W.), President, Neth. Indies Ornithological 
Society. Builenzorg. 

Groenevelt (Ir. P. H.) (1938), Extension Agronomist 
(Prov. West Java). 

Groenewoud (Ir. J. J. M. van) (1938), Chief Forester, 
Pati Forest, Pali. 

Groenhart (P.). Teacher of Biology, and Lichenologist, 
Buitenzorg. 

Groot Jr. (Dr. G. J. de). tieneticist, Java Sugar Experi- 
ment Station, Pasocroean. 

Groot (Ir. J. E. de) (1939), Chemist. Laboratory for 
Chemical Research, Buitenzorg. 




Figure 124. — Two Reliefs from the first gallery of the Borobudur. — Above: A scene from the legend of the Buddha. After having ended 
his period of asceticism and before setting out to Bodhimanda, where he will achieve final enlightenment and become the Buddha, the Bodhisatva 
(future Buddha) takes a bath in the river Nairanjana. The gods adore him and shower him with celestial flowers. — Belov.': K scene from the story 
of Rudrayana. King Rudrayana of Roruka, having been converted to Buddhism, has abdicated in order to become a monk. His son reigns as a 
tyrant, dismisses his father’s faithful ministers, persecutes religion, and in the end murders his own father. In retribution for his sins, Roruka is anni- 
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Groot (Ir. P. F. de), Cliief Engineer, Marsman Mining Co.. 
Sigli, Sumatra. 

Groot (Ir. P. J. de), Mechanical Engineer. Refineries. Stand- 
ard Oil Co. (Ned.-Ind. Kolon. Petr. Mij.), Soengei- 
Gerong. 

Grootings (J. W.). Govt. Physician (Tasikmalaja & Tji- 
amisj. Tasikmalaja. 

Gruytcr (Ir. P. de), Cliief of Research, Govt. Railroads, 
Bandoeng. 

Haan (Dr. Iz. de), Botanist, Experiment Station West 
Java, Btiiknzorg. 

Haan (Ir. J. H. de) (19.18). Chief Forester, Bali and Ixnnbok 
Forests, Singaradja. 

Haanappel (H. E.), Sugar Factory Semboro, Tanggoel. 

Haart (Ir. P. de), “Parapattan” Coal Mines, Eastern 
Borneo. 

Haas (C. P. J. de). Zoologist. Tea Plantation near Tasik- 
malaja. 

Haas (Dr. J. H. de), la^cturer Pediatrics, Medical College. 
Batavia. 

Hackenberg (Ir. P. N.), Institute of Agricultural Tech- 
nology. Gen. Agricultural Experiment Station, Bni- 
Unzorg, 

Hadiwidjaja, Phytopathological Institute. General .Agricul- 
tural Experiment Station, Buitenzorg. 

Haefele (Dr. D. J. W.), Chemist, Plantation Research 
Dept., U. S. Rubber Plantations, Inc., Boenoet, 
Kisaran, 

Haeften (Ir. Ch. F. van). Director. Dept, of Roads and 
Waters, Bandoeng. 

Haeften (Ir. C. S. van). Chief Engineer, Dept, of Mines. 
Bandoeng. 

Haer (Ir. P. M. D. de), Clicmist, “Nederl, Ilandelsmij, ', 
Batavia. 

Hagreis (B. J.) (1938). Inspector. Agricultural Extension 
Service for Eastern Borneo, Bandjerntasin. 

Haitsma (W.) (1921, 1935), .Assistant, Ceramics Research 
Station, Bandoeng. 

Hakke (J. F.). (1938), Forester, Goendili Forests, GWnJiVi. 

Halewijn (Ir. E. K. E.) (1938). (diief, Central Technological 
l.aboratories, Batavia. 

Hamar de la Brethoni^re (O.) (1938), Forester, Randoe- 
blatoeng Forest, IVoeloeng. 

Hamer (Ir. H. J. E. M.). Mining P'ngineer, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Han (Ir. T. K.) (1941), Chief, Div. for Electrotechnics. 
Navy Yard. Soerabaja, 

Hardenberg (Dr. J, D. F.) (1938), Director, Laboratory 
for Marine Biology, Batavia. 

Hardjoloekito (S.), Physician, Tjompreng. 

Harden (Dr. H. J.) (1939), Director, Laboratory for Chem- 
ical Research, Buttenzurg. 

Haring (Ir. C.) (1932, 1939), Forester, Wilis-Toeloengagoen- 
Trenggalek Forests, Kediri. 

Harkenberg (Ir.), Institute for Agricultural Technology, 
General Agricultural Experiment Station, Buitenzorg. 

Harkink (Dr, J.) (1933), Lecturer, College for Indonesian 
Physicians, Soerabaja. 

Harmsen (L. S. B. G. H.), Chief. Kediri Division, Provin- 
cial Veterinary .Service, Kediri. 

Harreveld-Lako (Mrs. Dr. C. H. van). Biologist, Batavia. 

Harreveld (J. van), late .Secretary, Java Sugar Expt, Sta- 
tion; Lawyer, Batavia. 

Harreveld (Dr. Ph. van), late Director. Java Sugar ExjU. 
Station; Fengalengan near Bandoeng 

Harst (Ir. G. van der). Head, Electric Power Div., Dept, of 
Roads and Waters, Bandoeng. 

Harst (Ir. G. A. van der) (1938), Head, .Agricultural Exten- 
sion Service, Div. of Agriculture, Dept, of Economic 
Affairs, Batavia. 

't Hart (Ch. M.) (1937), Assistant for Agricultural Statis- 
tics, C. Statistical Office, Batavia. 

Hart (Dr, H. M. J.) (1939), Office of the Census, Batavia. 

Hart (Dr. P. C.), Lecturer of Zoology, Medical College, 
Batavia. 

Hart (S. J. G.) (1929, 1934), Lecturer in Agriculture, 
Planters School, Malang. 

Harten (Ir, J. A.) (1939), Extension Agronomist (Prov. 
West Java), Batavia (?). 

Harthoorn (Ir. A. M,), Chief, Div. of Roads, Dept, of 
Roads and Waters, Bandoeng, 

Harthoorn (Mr. Dr. M. A. G.), Emeritus Professor of Gov- 
ernment and Law. Institute of Technology, and Presi- 
dent of the Supreme Court, Bandoeng. 


Harting (Ir, A.), Chief, Div. of Geological Technology, 
Dept, of Mines, Bandoeng. 

Hartog (Ir. L. E, W. den). Geologist, % Head Office, Neth. 
Pacific Oil Co. (N.V. Nederl. Pacif. Petroleum Mij.), 
Batavia. 

Hartogh Keys van de Lier (Ir. H. H. A.), Chief Engineer 
and Inspector (Exterior District), Dept, of Roads and 
Waters, Bandjermasin. 

Hasselt (Ir. B. Th. W. van). Engineer. Div. of Harbours, 
Dept, of Roads and Waters, Bandoeng. 

Heck (J. H.) (1926, 1933), Govt. Veterinarian, Govt. 
Veterinary Service, Semarang. 

Heege (Dr. F. H. ter), Allergist, Semarang. 

Heekeren (H. R. van). Prehistorian, Djember. 

Heerspink (L. H.), .Sugar Factory Gending. 

Heeteren (H. V. A. van), Institute for .Agricultural Tech- 
nology, Gen. Agricultural Experiment Station, 
Buitenzorg. 

Heidema (Ir. E. J.) (1936), Forester, Bengkalis Forest, 
Bengkalis. 

Heinsdijk (Ir. D.) (1936), Forester, Govt. Forest Service. 
Soerabaja. 

Heitink (Major T. J.), Director, School for Gas Warfare, 
Ikindoeng. 

Hekster (Ir. S.), (!hief, Div. of Transmission, Div, of Radio 
Research of the Postal Administration, Bandoeng. 

Helder (Miss F.), Secretary, Experiment Station Central 
and East Java at Malang, Malang. 

Hell (Dr. W. F. van). Botanist, Experiment .Station of the 
Association of Sumatra Rubber Growers, Medan. 

Hellinga (Dr. Ir. G.) (1937), Forester, Director’s Office, 
Govt. Forest Research Institute, Buitenzorg. 

Helsdingen (Miss S. H. van). Botanist, Tjisadea Estate, 
Bandoeng. 

Hendrichs (Ir. A. F. A. M.) (1929, 1935), Chief Forester, 
East Brantas Forests, Malang. 

Hendrikx (Ir. H. J. A.) (1938), Chief Forester. Ciovt. 
Forest Service, Malang. 

Hennemann (Dr, Y. Ph.) (1938), Assistant, \'accinalion 
Research Institute. Bandoeng. 

Hennephof (R.) (1934), Director, Planters School, Malang. 

Hens (Mr. A. P. G.) (1939), President, General Accounting 
Office, Batavia, 

Her (E. J.), Assistant, Besoeki Experiment Station. Djem- 
ber. 

Herber (N.), Technician, Medical College, Batavia. 

Hes (Dr. J. W.j, Botanist, Kediri. 

Hetzel (Dr. W. H.). Engineer. Div. of Geological Tech- 
nology, Dept, of Mines, Bandoeng. 

Heubel (Ir. G. A.), Agricultural Adviser, " Internatio” 
Trading Co.; formerly, with Experiment .Station Cen- 
tral and East Java, Semarang. 

Heum (Jhr. W. C. van) (1933), Lecturer, College for In- 
done.sian Physicians, Soerabaja. 

Heusden (W. C. van). Agriculturist. General Agricultural 
.Syndicate, Batavia. 

Heyden (W. F. L. van der) (1931). Extension Ichthyologist, 
Salatiga. 

Heyn (Dr. A. N. J.) (1936, 1939), Adviser. Batik Research 
Station, and Extension Officer, Dept, of Economic Af- 
fairs. Jogjakarta. 

Hildebrand (F. H.), Forester, Govt. Forest Research Insti- 
tute. Buitenzorg. 

Hilgers (C.), Senior tieologist. Standard Oil Co. (Ned.-Ind. 
Kolon. Petr. Mij.), Soengei-Gerong. 

Hille Ris Lambers (Dr. M.). Geneticist. Exi)eriment Sta- 
tion Central and East Java at Malang, Malang. 

Hillen (Ir. C.). Director, Postal Administration, Bandoeng. 

Hirsch (Dr. H. Th.), Exten.sion Agronomist (Prov. Eastern 
Java). 

Hissink (Ir. J. J.). Inspector, Div. of Roads, Dept, of 
Roads and Waters, Bandoeng. 

Hoedt (G. H. A.) (1921. 1934), Head. Dactyloscopic Lab- 
oratory. Dept, of Justice, Batavia. 

Hoedt (Dr’ Ir. Th. G. E.). late Director, Experiment Sta- 
tion West Java, Buitenzorg. 

Hoeing (A.) (1931. 1936), Extension Horticulturist, Gen. 
Agricultural Exi>eriment Station, Buitenzorg. 

Hoek (Ir. A. van). Chief Engineer (Tin Processing). Banka 
Tin Mines. Banka. 

Hoek (Ir. M.) (1937), Forester. Bantam Forests, Sevang. 

Hoek Spaans (C.) (1938), Lecturer, Veterinary College, 
Buitenzorg. 

Hoeks (B. M.) (1938), l^ecturer on Fisheries, Graduate 
School of Agriculture. Buitenzorg and Chief Ichthy- 



Figure 125. One of the oil refineries in Palembang (Sumatra). — This refinery was destroyed at the outbreak 
of the war. — Courtesy Netherlands Information Bureau, New York City. 
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ologist, Extension Div., Div. of Agriculture. Dept, of 
Economic Affairs, Buitenzurg. 

Hoekstra (Ir. J. A.), Mining Engineer, Shell Oil Co. 

(B.P.M.), Head Office, Batavia. 

Hoekstra (P.) (19.16), ( hief Oovt. Veterinarian, (iovt. 
Veterinary Service. Batavia. 

Hoesein D jajadiningrat (I’angeran I’rof. Dr. Ario), formerly. 
Professor, Law School, and Meiidter, Council for the 
Noth. Indies, Batavia. 

Hoetjer (Mr. Ir. J. F, N.), Engineer, Section of Irrigation, 
Div. of Water, <!, Dept, of Rf)adsand Waters, Bnmioeng. 
Hofman (Ir. G. H. B.) (1934, 1938), .Silviculturi.st, Govt. 

Forestry Service, Builenzorg (?). 

Hofstede (Ir. A. E.) (1938), E.\ten.sif»n Agronomist (Prov. 
West Java), Batavia (?). 

Hofstee (J.) (1929, 1936), Extensiot) Ichthyologist, I’a- 
tnekasan. 

Hofsteenge (Dr. G. L.), Geologist, % Head Office. Neth. 
Pacific Oil Co. (N. V. Nederl. Pacif. Petroleum Mij.), 
Batavia. 

Hogezand (Major H. E. van), Topograpliical Survey, 
Wellevreden. 

Holin (L.) (1939), E.xtension Horticulluri.st, Jogjakarta. 
Hollander (Dr. F. C.). Surgeon, Medical Dej)!., Standard 
Oil (- 0 , (Ned.-Ind. Kolon. Petr. Mij.), Soengei-Cerottg. 
Holle (Ir. J. A. C.) (1937, 1939), Exten.sion Agronomist. 
Falemtiang. 

Holleman (Dr. L. W. J.) (1939), ( hemist. Laboratory for 
Chemical Research. Buitenzorg. 

Holleman (Ir. W,). Chief, Dept, of Mines, Bandoeng. 
Hollerwdger (F.) (1928, 1939). Govt. Forest Service. 
Buitenzorg. 

Holterman ten Hove (M. W.) (192.';, 1937), Chief Forester. 
Kedoe F<ireit.s. 

Homans (Mi.ss Ir. L. N. S.), Chemist (Rubber). Neth. Indies 
Rubber Research Institute, Buitenzorg. 

Honert (Dr. T. H. van den) (1937), Temimrary Director. 

Govt. Botanic Gardens, Buitenzorg. 
jHonig (Dr. P.). late Director of the Experiment Station 
of the Java Sugar Industry and the Rubber Research 
Institute, President Intern. .Association of Sugar t.'ane 
Technologists, at pre.sent Member, Board for the 
Netherlands Indie.s, Surinam and Curacao, ^’ew York 
City.] 

Hoogendam (J.), Iffiysician. Shell Oil Co. (B.P.M.). % Head 
Office, Batavia, 

Hoogerwerf (A.) (1937, 1938), Assistant to the Director. 

Govt. Botanic Gardens, BuitenzAirg. 

Hoogstraaten (Ir. R. van). Chemi.st. Shell Oil Co. (B.P.M.). 
Head Office, Batavia. 

Hoop (Dr, A. N, J, Thomassen k Thuessink van der), Con- 
IT? servator. Prehistoric and Etlmograpliic Collections. 

Ron, Bataviaasch Genoot.schap van K.. en W., Batavia. 
Hoorn (J.), Technician, I lanters firhool, Malang. 

Horst (E. C. J. van der), Supt., Sugar Plantation Djatiroto. 
Horst (F. C. van der). Physician, Malang. 

Horsting (Ir. W.) (1939), Forester. Mailioen Forests. 
Madioen. 

Houbolt (J. H,), Dept, of Mines, Bandoeng. 

Hout (Drs. A. A. van der) (1938, 1939), Editor of Publica 
tions. Agricultural Extension .Service. Dejit. of Eco 
nomic Affairs. Batavia. 

Houten (Ir. L. van), Mining Engineer. Shell Oil Co. 

(B.P.M.), % Head Office, Batavia. 

Houwink (Dr. A. L.). U-cturer in Biology. College for In- 
donesian I hysician.s, .Soerabaja. 

Hove (Ir, W. ten) (1926, 1934), Extension Agronomist. 

Prov. Agricultural Extension Service, Soerabaja. 

Huart (Dr. A. J.). Physician. Tjimaht. 

Huber (Prof. Dr. F. L.) (193.S. 1939), Director, V eterinary 
Research Institute, Buitenzorg. 

Hubers van Assenraad (J. D. B.). First Pharmacist, and 
Chief. Pharmaceutical Stores, Dept, of War, Bandoeng. 
Huese ( J. P. F.), Technological Adviser, " Handelsinij. Am- 
sterdam,” Soerabaja. 

Huidekoper (Ir. A. W.) (1931, 1934, 1938). Extension 
Agronomist, Medan. 

Huisman (Ir. P. H.). ( hemist. Shell Oil Co. (B.P.M. ). 
Head Office, Batavia. 

Huitema (H.), Chief, Bodjonegoro District of the Pruvin- 
cial Veterinary Service, Bodjonegoro. 

Huitema (Dr. Ir. W. K.), Institute for Agricultural Tech- 
nology, Gen. Agricultural ICxperiment Station, 
Buitenzorg. 

Huizer (A.), Suju.. Rubber Pla ntation Kali Hadjing. 
Bjember. 


Huizinga (Ir. L. H.). Office of the Ccnsu.s, Batavia. 

Hulssen (Dr. C. J. van) (1937). Chemist. Phytochemical 
Div.. Gen. Agricultural Experiment Station, Buiten- 
vorg. 

Hulster (Ir. I. A. de) (1938), Ftuester, Bodjonegoro Forests. 
Bodjonegoro. 

Hwan Hy Kie (Ir.), Assistant (Harbour Con.struction, etc.). 
Institute of Technology, Bandoeng. 

Hylkema (Ir. H. K.), Mining Engineer, Billiton Co., Malili, 
Celebes. 

Hyman (Miss Ir. A. J.). Assistant, Medical College, 
Batavia. 

Idema (Ir. J. G.) (1938), Extension Horticulturist, Dept, of 
lU'onomic yVffairs. Batavia. 

Idenburg (Dr. A. G. A.), Geologist, Institute of Soils. Gen- 
eral Agricultural Experiment Station, Buitenzorg. 

Inhiriwang (Ir. F. J.), Office of the Census. Batavia. 

I Njoman Merati, Archaeological .Service. Bali. 

Iskandar (Ir. R. G.) (1928), P'.xlension Agronomist, Dept, 
of Economic Affairs, Batavia. 

Ismangil (PI. D. V. G.), Physician, Soerabaja. 

Iso Reksohadiprodjo (Raden Mas), Head, Agricultural 
Extension S<*rvice for (he Province Central Java, 
Jokjakarta (?). 

Iwema-Veldhuis (Mrs. E. A. M.). Teacher of Biolugy, 
Batavia. 

Jackson (A.). Assistant. Besoeki Experiment Station, 
Djember. 

Jacobs (Dr. H.) (1937', Chemist (icsins and gums). Lab- 
oratory for Chemical Research, Buitenzorg. 

Jager (Ir. A. J. de). Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office. Batavia. 

James (F.), Secretary, Experiment Station West Java, 
Buitenzorg. 

James (Ir. W.). Chief Chemist, Standard Oil Co. (Ned.-Ind. 
Kolon. Petr. Mij.). .Soenget-GeroHg, and Meiid)erof the 
Council, Neth. Chemical S<xiety in the Neth. Indies. 

Jansen (A. H. V.). Lecturer in Surveying, Graduate School 
of Agriculture, Buitenzorg. 

Jansen (Ir. J.), Pmginoer. Div. of Radio Research of the 
Postal .Administration, Bandoeng. 

Jansen van Raay (Mr. Ir. J. F.), Engineer, Electric Power 
Division. Dept. <d Roads and Waters, Bandoeng. 

Janssen (J. P. J.), Technician, Institute of Technology. 
Bandoeng. 

Jansz (A. J.). Office of the Censtis, Batavia. 

Japing (Ir. H. W.) (1938), ('hief Ft)resler, Technological 
Div., Govt. Forest Research Institute, Buitenzorg. 

Jap Kie Ling (Ir.). Technological Advi.ser. (Jei Tiong Ham 
Sugar Factories, Semarang. 

Jelen (E. J. van) (1935, 1938), (.'hief Sales Offices of the 
('lovt. Forest Service, Buiteiruirg. 

Jelles (Ir. J. G. G.) (1931, 1937), Chief P'orester, Tasik- 
malaja-'rjiamis Forests, Garoel. 

Jesse (Ir. W. C.) (1938), Chief P'orester, Eastern Borneo 
Forests, .'<amarinda. 

Johan (Ir. J. F.). Extension .Agronomist, in charge of the 
Banjocmas District, Boerwokerto. 

Jong (A. de) (1931. 1937), Assistant, Textile Research 
Station, Bandoengj 

Jong (Dr. J. de) (1939). Chief, Div. of Marine Fisheries, 
Dept, of Itconomir .Affairs, Batavia. 

Jong (W. de) (1930, 1936), Chief Extension Horticulturist, 
Batavia. 

Jong (Dr. Ir. W. H. de), .Agronomist, Experiment Station 
('entral and East Java at Malang, Malang. 

Jonge (Miss J. A. de). Physician, Modjouarno. 

Jonge (Ir. S. J. de). Pmginoer, IClectric PWer Div., Dept, 
of Roads and Waters. Bandoeng. 

Jongh (Ir. P. H. de). Mining Engineer, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Jongh (Dr. Ph. de), Microbiologist, (ien. v\gricultural 
Experiment Station. Buitenzorg. 

Jonker (Ir. H. A. J.) (1938). Chief Forester. Tapanooli 
Forests, 'l aroctoeng. 

Joosten (Ir. J. H. L.) (1^21, 1935). Extension Agronomist, 
I’rovincial Agricultural PAtierimcnt Service, Batavia. 

Jowangkai (A.) (1931), .Agricultural .Assistant. Institute for 
Agricultural Technology. Menado. 

Julsing (H, N.) (1937. 1938). Assistant for Agricultural 
Statistics, ('. Statistical Office, Batavia. 

Justesen (Ir. S. H.). Institute for Agricultural Technology. 
(7cn. .Agricultural lixperimcnt Station. Buitenzorg. 




Figure 126. — Map of Java, from “ De eerste Schipvaerd der Hollandsche Natie naer Oost-Indien . . ifi “ Begin ende V’’oortgangh v: 
Vereenighde Nederlantsche Geoctroyeerde Oost-Indische Compagnie” (1646). — Courtesy Arnold Arboretum of Hansard University. 
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JuU (Ir. E. H. P.) (1937). Forester, Ngandjoek F'orest, 
Ngandjoek. 

Kalangie (H.) (1939), Assistant, R. Meteorological Ob- 
servatory, Batavia. 

Kaligis (Dr. J. A.) (1934, 1939), Inspector, Govt. Vet- 
erinary Service. Medan. 

Kalshoven (Dr. L. G. E.), Principal Zoologist. Gen. Agri- 
cultural Experiment Station, Buitenzorg. 

Kampman (Ir. G. C.) (1932. 1939). Chief Forester. Govt. 
Forest Service, Buitenzorg. 

Kan (Ir. C. M.). Director, "Cultimr Mij. Watoetoelis- 
Poppoh.” 

Kanter (Drs. A. -S. E. de). Office of the Census. Batavia. 

Kapp (Ir. F.) (1928, 1936), Extension Agronomist, Ben- 
koelen. 

Kariadi, Physician, Martapoera. 

Karimoen (Ch.), Cliief, Pamekasan District. Prov. Vet- 
erinary Service, Pamekasan. 

Karstel (W. J. J.) (1939), Forester. Paicmbang-Benkoelen 
Forests, Loeboek Linggau. 

Karthaus (Dr. J. P.), Botanist, Gen. Agricultural Experi- 
ment Station, Buitenzorg. 

Kaslan Abdoelah Tohir (Ir.) (1939). Assistant Div of 
Agricultural Education and Publications. Div. of 
Agriculture, Dept, of Economic Affairs. Buitenzorg 

Katwijk (Ir. V. F. van) (1936. 1939), Chief Engineer ( en- 
tral Purchasing Office, Bandoeng. 

Kau (W. J. C.), Seismologist, Shell Oil Co. (B.P.M ) 

% Head Office, Batavia. 

Keijzer (Dr. C. J.) (19.H, 19.16). Ia>cturer. College for 
Indonesian Physicians. Soerabaja. 

Keizer (Dr. D. P. R.), Pediatrician. Soerabaja. 

Kelder (Ir. H. P.), Chemist. Standard Oil Co. (Ned.-Ind 
Kolon. Petr. Mij.), .Soengei-Gerong. 

Kemper (H. F. C.). Assistant. Besoeki Experiment Station 
Ujember. 

Kerkhof (Ir. J. C, van). Chemist, Shell Oil Co. (B.P.M.) 

% Head Office, Batavia. 

Kerling (Miss Dr. L. C.). Botanist. Jogjakarta. 

Ketthtz (V. M. J.). Ciiief, Navy Medical Service. Batavia. 

Keuchenius (Ir J. R.). Head of General Engineering. .South 
Sumatra Oiihelds, Standard Oil Co. (Ned.-Ind. Kolon. 
letr, Mij.), Soengei-Gerong. 

Keus (J.) (1936. 1938), Div. of Marine Fisheries. Dept, of 
hxronomic Affairs, .Soerabaja. 

Keverling Buisman (Dr. A. S'). Profe.s.sor (soils, etc.). In- 
stitutc of Technology, Bandoeng. 

eyzer (Ir. A, W.) (1938), Extension Agronomist, Sama- 
rtnda, Borneo. 

Kharnovsky (Dr. V.). Biochemist, Java .Sugar Expt. Sta- 
tion, Pasoeroean. 

Kinderen (Ir. F. der) (1930.1937), Extension Agronomist. 
Soerakarta. 

Kirschner (Dr. L.) (1939). Chief Govt. Physician. Vac- 
cination Research Institute. Bandoeng. 

Wsman (Dr. M.), Surgeon, Menado. 

Wswarin (1932). Forester. Pati Forest. Pati. 

Klamcr (Dr. G. H.) (1939). Researc h Associate. R. Mete- 
orological Observatory, Batavia. 

asen (Dr. H. J.). Chief. Veterinary Service for C. Java 
Semarang. 

KleinschnUede (Ir. J.), Mining Engineer. Shell Oil c„. 
(B.I .M.), % Head Office, Batavia. 

Klerk (Ir F. W. K. de) (1929. 1936), Chief Forester, Editor. 

KUrto Service, Buitenzorg. 

Klevn ci w Research In.stitute, Batavia. 

Kleyn (Ir. W M.) (1932. 1937), Chief Forester. Pemalang 
t'orest, J egal. 

rfffi Forester. Director’s 

Klinik Research Institute. Buitenzorg. 

Klinkhamer (J. M.) (1933). Lecturer. School for Indo- 
ncsian Dentists, Soerabaja. 

(‘^28). Chief Forester. Govern- 

Kl irt Service. Buitenzorg (?). 

Knan Sugar Expt. Station, Pasoeroean. 

l Lecturer, School for Indonesian Den- 

tists, Soerabaja. 

ock (P. M. J. de), Physician. Standard Oil Co. (Ned.-Ind. 

Petr. Mij.), Soengei-Gerong. 

Kod j*t (R.), Physician. Kediri. 

Koefoed (Ir. H. G.) (1937). Extension Horticulturist and 
Research Institute, Batavia. 
nm ^^“'"‘^'ogist. Shell Oil Co. (B.P.M.), % Head 
Office. Batavia. 


Ko.d,.w.ld (Dr. G. H. R. yon). Palaeonlologlsl, Paine- 
^tological Uboratory, Div. of Geology; Dent, of 
Mines, Bandoeng. — Has been interned. 

Koesnoto (Ir^, Assistant. Institute for Agricultural Tech- 
nology. Gen. Agricultural Experiment Station. Bui- 
tenzorg. 

Koitor (D.) (1922. I9J8), Chief Govt. Veterinarian. Govt 

V 1 , Service. Koetaradja, Sumatra. 

^ismologist. .Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Koning (A. M. N.), Sugar Factory Kentjong 

Koolhaas (Dr. D. R.) (1939). Chief. Technical and Scien- 
tihc Section, Industry Div., Dept, of Economic Affairs. 
Balavta. 

Koolhaas (Ir. R. D.), Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office, 

Kools (Dr. J. F.) (1938), Director, Forestry School, Modi- 
oen. 

Koopman (Ir. M. J. F.) (1936). Forester. Director’s Office. 
Govt, horest Research ln.stitute, Buitenzorg. 

Koopman (Mrs. P. C.). laecturer in Botany and Phyto- 
pathology. Graduate School of Agriculture. Buitenzorg. 

Kooy (P.) (1938, 1939), Technical Chief. Div. of Marine 
hisheries. Dept, of Economic Affairs. Banjoewangi. 

Kornmann (W. C.). Ucturer (Athletics), Graduate .School 
of Agriculture, Buitenzorg. 

Kortz (A.) (192.S. 1937). Forester. East Brantas Forest. 
Malang. 

Koster (Ir. P.) (1928. 193.S). Chief Forester, Sumatra West 
Coast Forests, Fort de Ko<k. 

Koster (Drs. W.) (1937). Editor of Publications, Dept, of 
Economic Affairs. Batavia. 

Kostermans (Dr. A. J. G. H.), Botanist, and Teacher of 
Biology. Batavia. 

Kostermans (Dr. D. G. F. R.) (1937). Scientific Assistant. 
Eijknian Institute. Batavia. 

Kotter (Dr. G. F.), Physician, Koetaradja. 

Kouwenaar (Dr. W.). Pathologist, Medan. 

Kraay (Dr, G. M.). Chief Chemist (Rubber), Neth. Indies 
Rubber Research Institute, Buitenzorg. 

Kraayenburg (Mr. A. C.), Office of the t'ensus, Batavia. 

Kramer (Dr. Ir. F.), President, (General .Agricultural Syn- 
dicate. Batavia. 

Kramers (Ir. C. A.) (1938), .Scientific Assistant. Vaccination 
Research Institute. Bandoeng. 

Kraneveld (Dr. F. C.) (1926. 1939), Bacteriologist, Veter- 
inary Research Institute, Buitenzorg. 

Kreemer (Dr- M. J.), Director, Planters Hospital, Tand- 
jong-karang. 

Kreiken (A. E.). Director, High School. Soerabaja. 

Krijger (A, Th. A.), Sugar Factory Kaliwoengoe, Kendal. 

Krijnen (W. F.), Geologist, % Head Office. Neth. Pacific Oil 
Co. (N.V. Nederl. Pacif. Petroleum Mij.), Batavia, 

Kroon (Ir. A. H. J.) (1938), Cliief, Section for Large Plan- 
tations. Div. of Agriculture, Dept, of Economic Af- 
fairs, Batavia. 

Kroon (E. W. de). Assistant, Musr-um of the Geological 
Division, Dept, of Mines. Bandoeng. 

Kruijff (Dr. J. P. H. de) (1917, 1926. 1933). Lecturer, 
tVillcge for Indonesian Physicians, Soerabaja. 

Kruithof (A.) (1939), .Assistant, Section for Large Planta- 
tions, Div. of .Agriculture, Dept, of Economic /Affairs, 
Batavia. 

Krull (Ir. H.) (1938), Engineer and Chief, Wood Publicity 
Section, Govt. Forest Research Institute, Buitenzorg. 

Kruyt (Ir. D. E. L.). Chemi.st, Shell Oil Co. (B.P.M.), % 
Head Office. Batavia, 

Kiindig (Dr. A.) (1938), Inspector, Govt. Medical Service, 
Makassar. 

Kuilman (Dr. C. W.), Botanical laboratory, Gen. .Agri- 
cultural Experiment Station. Buitenzorg. 

Kuilman (Dr. J,), Physician, Bandoeng. 

Kuilman (Dr. L. W.), Botanist, Gen. Agricultural Experi- 
ment Station. Buitenzorg. 

Kuip (Ir. A. C. van der) (1929. 1937), Chief Forester, 
Garoet Forests, Garoet. 

Kuiper (Ir. E. B.), Mechanical Engineer, Shell Oil Co. 
(B.P.M.). % Head Office. Batavia. 

Kuneman Sr. (J. H.), Agronomist, Rubber Plantation 
Badek. Kediri. 

Kuyk (Ir. S. van), Managing Director. Billiton Co., Batavia. 

Kuyper (L.) (1939), Technical Assistant, Div. of Marine 
Fisheries, Dept, of Economic Affairs, Soerabaja. 
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Laan (Ir. G. W. van der) (19.}<)), Extension A( 4 ronoinisl tor 
Banka and Billiton, I'anukdlpinan^. 

Laan (Dr. P. A. van der). Entomologist, Tobacco Experi- 
ment Station, Medan. 

Lagas (D.) (19.t8). Inspector, (Jovt. Wicrinary .Service. 
Makassar. 

Lagimoen, Technician. Medical ( ollege, Batavia. 

(Laive (Ir. L. A. de). Mi ling Engineer, at present with the 
Dept, of Oil, Netlierl i’i Is Representatives to the ('om- 
bined ( hicts of Stall, W ashinitU)n. D.('.| 

Lam (Tjiook See), .Xssi., J.n-.a Sugar E.\i)t. Station. J'asne- 
roean. 

Lameris (A. J.), Sei,siiiologist. Slicll Oil fo. (B.1*..M.). 
Head Office. Batavia. 

hammers (Ir. R. P.), (hmeticist, Hesoeki Exi)i. Station. 
Djemher. 

Lammerts van Buren (B.), Pediatrician, .Sncrahaja. 

Lampe (Ir. M.) (1929, 19.14), Chief Forester, Inilraniajoe 
h'n r es t s , M adj ale a gka. 

Lampe (Dr, P. H. J.) (19.1.1, 19,19), Director. la-prosy Re- 
search Institute, Batavia. 

Lamping (Ir. E. A. E.) (1917). Exten.sion .Vgronomist 
(Province East Java). 

Langen (A. J. de) (1925, 19.16), Forester. I'jepoe Forests. 
Tiepoe. 

Lanjouw iL. R.), Technical .Assistant, 1 lerbariutii, Oovt. 
Uotatiic Gardens, BnUeuienn. 

Lankhorst (W.) (1918, 19,12), Oovt. Veterinarian. Oovt. 
A eterinary Service, Batavia. 

Lannee de Betrancourt (K. de) (19.18), Forester. Pali 
Forests, Pali. 

Lans (A. J.) (1925. 19,11, 19,19), .Adviser, .Agricitltiiral Ex- 
tension Service, Dept, of ICconoinic .Affairs, Batavia. 

Lanzing (Mi.ss Dr. J. C.) (19,16). .Scienlitic .A.ssistant, Fijk- 
inan Iiistiliile, Batavia. 

Lanzing (Ir. W. J. R.), ( hief Engitieer, and Director. Om- 
bilin Mines, SaKuihloento. 

Lap (P. O.), Oeologisl. Head Office, Neth. Pacific ( >il Co. 
(N.\^ Nederl. Pacil. Petroleum Mij.), Batavia. 

Launy (J. R.), Assistatit for .Agricultural Statistics, C. 
vStatistical Office, Batavia. 

Laurens (Mr. A.) (19.19), Adviser, Dept, of Economic At 
fairs, Batavia. 

Lawick (F, M. Baron van), 'Nederl. Ilandelsmij. '. Ba- 
tavia. 

Lean (Mr. H. de) (19,16, 19,18), Editor of Publications 
(Large plantations), Dei)l. of Economic Affairs, 
Batavia. 

Leckie (Dr. A. J.), .A.ssistant (Physics), Institute oi Tecli- 
nolugy, Bandoent;. 

Leenart (Th. A.), Institute of .Soils, Oen. Agiicultural E.x- 
periment Station, Buitoi.orif.. 

Leeuw (Ir. H. A. L. de) (1928), Chief Forester, Oovt. 
Forest Service, Bnileitzorg, (?). 

Leeuwen (A. van), Stipt,, Rubber Plantation Pasir .Ajoe- 
iian, W. Java. 

Leeuwen (H. P, van), Siig.ir Factory Uandjaralma, I'cttal. 

Leeuwen (Ir. W. van). Institute of Soils, Oen. .Agricitltiiral 
Experiment Station, Builntzorn. 

Le Fevre (Ir. A. J.), ( heinist. Shell Oil Co. (ll.J’.M.). 
Head Office. Batavia. 

Leidelmeyer (E. T. T.), Administrative Office. In.stitute of 
Technology, Bandoeng. 

Leimena (Dr. J.), Physician, Mi.ssionary Ilosiiiial ‘'Im- 
manuel,'' Bandoeng. 

Lels (Ir. H.), Insiiector and Section Chief, Div. of Radio 
Research of the Postal Administration, Bandoetin. 

Lely (Ir, C.), Mechanical ICngineer, .'^hell Oil Co. (B.P.M.). 
% Head Office, Batavia. 

Lely (Ir. J. van der). Mining Fffigineer. .Shell Oil Co. 
(B.P.M. ), % Head Office, Batavia. 

Leniger (Ir. H. A.), Chetiiist. N.l. Rubber Research In- 
stitute, BuiUnzori’. 

Lennep (H. van), Director, Oovt. Plantations, Batavia. 

Le Nobel (Ir. J. W.). Chemist, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Lever (H.) (1925, 19.53), Chief Forester, Govt. Forest .Serv- 
ice, Builenzorg. 

Levert (Dr. Ir. Ph.), Phytopat hological Institute, (ien. 
Agricultural Experiment Station, Huilenznrg. 

Levie (Dr. Ir. E. L.) (1931, 1938), Extension Horticulturist 
for Central Java. 

Levy-Davidson (Miss M.) (1938). Chemist, Treub Labora- 
tory, Govt. Botanic Gardens. Buite.nzorg. 

Lian (Dr. Sie Boen), Assistant, Medical College. Batavia. 


Lichte (Ir. R.) (1939), Extension .Agronomist, I’alemhann. 

Lieftinck (M. A.) (1939), Cliief. Zoological Museum and 
La bora t nr y , B u iten zt \r^. 

Ligt (N. M. de). Coffee I'lanierand aiitlmr of publications 
on coffee. Died 1941. 

Lijnden (Baron W. E. K. van) ( 1927, 193.t), Extension 
.Agronomist , Dofil. of Economic .Affaiis (1940, f)n 
furlough). 

Limborgh (Ir. J.), Itleclroleclmical EngineiT, .Shell t)il (^o, 
(B.P.M.), '7 Head Office, Batavia. 

Lincklaen Arriens dr. R, A. L.) (1946, 1938), I'Atension 
Agronomist (Prov. ICislt-rn Java). 

Lob (Dr. Ir. G.), Chetiiist. .Standard Oil Co. (Ned.-Ind. 
Koloti. Petr. Mij.), .Sueni’.ei-drraitf;. 

Lobato (Miss B. A.). Botanist, .Janjakarla. 

Lobel (Dr. L. W. M.) (1936). Leprosy Ke.searcli Iiis(itu(e, 
Batavia. 

Lochtenberg (J. B. M.), Sales Office. 14ei)i. of .Alines. 
Bandaea^. 

Lodder (Dr. J.), Physieian, Malann. 

Loenen ( Ir. F. C. van), lns(ittite of Soils, ( ien. .Agricultural 
Itxpeiimetit .Station, Buitenzert;. 

Ldrzing (Ir. F. A.) (19.39), Child I''ore.ster, Oovl. Forest 
.Service, .Makassar. 

Logemann (J. B.1, Chemist, 'Mij. Sentanenlor e.s.", .Mod- 
jokerto. 

Lohmann (O. L. J. E.), formerly. Teclinological Adviser; 
Hiii/e “ Klim en Dual, ” Poentjakpas, ihdienzorg. 

Lom (A. M, van). Sugar Factory Mani.shardjo, Bedan. Solo. 

Lonsain (A. J. R.). .Secretary. Neth. Indies Ornithological 
.Society (1941), Pamatiockan and Tjiasemlandcn, .See* 
ha Ilf;. 

Loos (Dr. H.) (I9.!2. 1933, 1936, 1939), Insiiector, Govi. 
Agricultural Extension Se-rvice (Govt. Sumatra). 
.Medan. 

Louwerse (Ir. A. J.) (1928. 193 1). Cliief Forester, Office of 
the Principal .Silviculturist, Govt, hurest .Service, 
Builenzory,. 

Lucardi (G. W. F.) (1938), la^cturcr in Tropical Hygiene, 
First .Aid, etc.. Training Sc'liool for Policemen, .'Poe- 
kahoeini. 

Lugard (L. G.), .Agriculturist, lixperiment Station 
Central and Fast Java at Malang. Malany. 

Liigten (C. H.). A.ssistant (Architecture), Institute of 
Technology, Bandoeny. 

Luijke Roskott (Dr. E. R, A., Physician, Soerabaja. 

Luytjcs (A.) (1938). Diiector, Div. of Agiicult iirc, Dept, of 
lU'Otiomic .Affairs, Batarni, 


Maarel (T. H. van den). Creologisf, Shell Oil Co. (B.P..\L), 

‘ J Head Office, Batavia. 

Maas (Dr. J. A.), Institute of Soils, Gen. .Agricultural 
Experiment .Station, Buitenzory. 

Maas (Dr. J. G. J. A.). General Manager, Deli Batavia 
Rubber Co., near Medan. 

Maas (Ir. M. W.), Electrical Engineer, Refineries, Stand.ird 
Oil Co. (Ned.-lnd. Kolon. Petr. Mij.), Soenyei-Oerony. 

Maas Geesteranus (Ir. W.), Chemist, Shell Oil Co. 
(B.P.M.), ^7 Head Office. Batavia. 

Maas (O. P. E.) (1939). Technician, Govt. Forest Kcseareli 
Institute, Buitenzory. 

MacGillavry (Dr. H. J.). Paleontologist, Standard Oil Co, 
(Ned.-liid. Kolon. Petr. Mij.), .Suenyei-derony. 

Machsoes, Physician. Serany. 

Maclaine Pont (Ir. H.), .Archaeologist, Modjokerlo. 

Magielse (,M. M.) (1936, 1938), 1 lortiruliurist (Deiit, of 
Economic .Affairs), Malany. 

Mahjoedin, Lecturer in .Agriculture, llanters Schoed, 
Malany. 

Maier (Ir. O. R.). Chief hingineer and Inspector (Exterior 
Districts), Dei>t. of Roatls and Waters, Medan. 

Makaliwy (Ir. A. A. G. P.) (1931), E.xtension Agronomist 
and Adviser to Indonesian Immigrants, Bandjermasin. 

Mamoto (Mas). Chemist, Besoeki Experiment Station. 
Djemher. 

Mansvelt (Dr. W. M. F.) (1939), Tempor. Director, Office 
of the Cemsus, Dept, of Economic Affairs, Batavia. 

Marches (J.), Technologist, Java Sugar Experiment Sta- 
tion. Basoe.oean. 

Marel (Dr. Ir. H. W. van der), Laboratory for Soil Re- 
search. V. O. Bah Djanibi, .Sumatra. 

Marjitno (Mas). Physician, .Soerabaja. 

Markies (Ir. P. H.). Engineer, Hydroelectric Power Div., 
Dept, of Romls and Waters, Bandoeng. 




Figure 128. — One of the beautiful botanical habitus drawings (Tab. 95) bv Payen (lithographed by Lau- 
TERS) FROM Blumk’s Kumphia (1835 seq .). 
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Markus (Ir. B.) (1935). Extension Ichthyologist (Fresh 
Water Fisheries). BuiUnzorg. 

MarseMe (A.). Physician. Ambon, 

Martin (W, C,), Observator, Bosscha Astronomical Ob- 
servatory. Lembang. 

Marzoeki Mahdi, Lecturer in Hygiene and First Aid, 
Graduate School of Agriculture, BuiUnzorg. 

Mathol (A. F.) (1939). Extension Horticulturist, Malang, 

Max (Drs. H. J. N.), Sugar Factory Meritjan, Kediri. 

Medema (H.). Chemist, Sugar Factory Kalibagor, Soeka- 
radja. 

Meer Mohr (Dr. J. v. d.). Teacher in Biology, Municipal 
Junior College, Medan. 

Meesters (Ir. G.), Chief Engineer (New Constructions), 
Div. of Waters, Dept, of Roads and Waters, Bandoeng. 

Meeteren (A. van), Physician, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Meijer Drees (Dr. Ir. E.), Silviculturist, Forest Service. Su- 
matra or Celebes. 

Meijer (Dr, Th. M.). Chemist, Laboratory for Chemical Re- 
search, BuiUnzorg, 

Meijers (F. M.). Physician. Galang. 

Meijs (Ir. H, G. W.) (1938), Chief Forester. Tjiledoek 
Forest, Tjiledoek. 

Meijs (Ir. P. C. J.) (1930, 1936), Chief Forester, Palembang- 
Benkoelen Forests, Palembang. 

Menden (J. J.), Zoological Collector, Cheribon. — Has been 
interned. 

Mennes (H. M. M.) (1938), Adviser (Large Plantations 
Section), Dept, of Economic Affairs, Batavia. 

Menrath (Ir. H.), In.stitute of Soils. Gen. Agricultural Ex- 
periment Station, BuiUnzorg. 

Mente (F, L.) (1925, 1935), Forester. Modjokerto Forests, 
Modjokerto. 

Mental (K. G. V.) (1924), Chief, Information Bureau for 
Small Industries. Dept, of Economic Affairs, Batavia. 

Merens (T. E. Ch.) (1918, 1932), Govt. Veterinarian. Govt. 
Veterinary Service, Poerwokerio. 

Merkens (Dr. J.) (1937), Director, Veterinary College, 
BuiUnzorg. 

Merkus (C. R,) (1939), Chief, Laboratory for Navigation 
Instruments, Navy Yard, .'joerabaja. 

Mertens (Dr. W. K.) 0934), Director. Eijkman Institute, 
Batavia. 

Mettivier Meyer (Ir. J. C.) (1936, 1939), Extension Ich- 
thyologist, Soerabaja, 

Meulemans (Ir. L.), Chemist, Noth. Indies Roads Society. 
Bandoeng. 

Meulemans (Ir. 0.), Assistant. Medical College. Batavia. 

Meulen (Dr. A, van der) (1939), Horticultural Assistant, 
Botanical Laboratory, Gen. Agricultural Experiment 
Station, BuiUnzorg. 

Meulen (Ir, C. W. J. van der), temporary Assistant, Java 
Sugar Experiment Station, Pasoeroean. 

Meulen (Ir. J. G. J. van der). Institute for Agricultural 
Technology, Gen. Agricultural Experiment Station, 
BuiUnzorg. 

Meulen (Ir. R. van der) (1939), Forester, Mantingan 
Forest, Mantingan. 

Meurs (Dr. A.), Botanist, Karangdinojo near Paree. 

Meyer (F. H.) (1939), Govt. Physician, Laboratory of the 
Govt. Medical Service, .Soerabaja. 

Meyer (H.). (Jeologist, Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Meyer (Ir. L. A.) (1938), Extension Agronomist (Riouw 
District), Rengat. 

Meyer (Dr. Th. M.) (1935. 1938), Phytochemist, Labora- 
tory for Chemical Research. BuiUnzorg. 

Meyer (W. C. Ph.) (1928, 1936), Chief Govt. Veterinarian. 
Singaradja. 

Meyneken (Ir. F. A. W,), Engineer, Div. of Harbours, Dept, 
of Roads and Waters, Bandoeng. 

Michael (Ir. J. G.), Sugar Factory Tandjongtirto. 

Michielsen (Ir. W. J. M.), Technologic-Chemical Adviser. 
Tiedeman & van Kerchem Co., Soerabaja. 

MiddeUer (F. H. V.) (1929, 1931, 1938), Vice-Director. 
Dept, of Economic Affairs, Batavia. 

MiddelWg (Ir. G. A. A,), Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office. Batavia. 

Middelburg (Ir. D. J. A.) (1927, 1934), Assistant for Agri- 
cultural Statistics, C. Statistical Office, Batavia. 

Middelburg (Dr. Ir. H. A.), Director, Tobacco Experiment 
Station, Klaten. 

Mijera (Dr. W. N.) (1938), Chief Forester, Kangean-Ma- 
doera Forests, Pamekasan. 


Mijsberg (Dr. W. A.), Professor of Anatomy. Embryology 
and Anthropology, Medical College, Batavia. 

Miller (Dr. P. A.), Chemist, Plantation Research Dept.. 
U. S. Rubber Plantations, Inc., Boenoet, Kisaran. 

Minnjgh (Ir. L. D.), Mining Engineer, Shell Oil Co. 
(B.P.M.), % Head Office. Batavia. 

Mochtar (Raden), Chief, Information Bureau for Medicine 
and Hygiene, Batavia. 

Moehamad Safel (Raden), Asst. Botanist, General Agri- 
cultural Experiment Station, BuiUnzorg. 

Moelia Toerman Sihombing, Govt. Veterinarian, Govt. 
Veterinary Service, KoeUng. 

Moens (Ir. J. L.), Archaeologist, Jogjakarta. 

Moestopo (Raden) (1938), Lecturer, School for Indo- 
nesian Dentists, Soerabaja. 

Moetadji Kartodirdjo (Raden), Govt. Veterinarian, Govt. 
Veterinary Service, Soembawabesar. 

Moewardi (Dr.), Assistant, Medical College, Batavia. 

Mohamad Idris (1936), Govt. Veterinarian, Govt. Veter- 
inary Service, Koepang. 

Mohamad Sjaaf (Dr.) (1931), Lecturer, College for Indo- 
nesian Physicians, .Soerabaja. 

Mohr (Dr. E. J.), Physician, Batavia. 

Mol (Ir. C. J.) (1938), Chief Forester. Pekalongan Forests, 
Pekalongan. 

Mol (Ir. D.) (1934), Forester, Djambi Forests. Djambi. 

Mol (Ir. G. A. de) (1932, 1939), Extension Agronomist, 
Dept, of Economic Affairs. BuiUnzorg. 

Mol (Dr. Ir. W. de). Botanist, Timbang Langkat Planta- 
tion, Bindjei (Sumatra E, C.), 

Molen (L. van der). Physician, Tandjong Morawa. 

Mom (Prof. Dr. Ir. C. P.) (1930, 1934), Director. Labora- 
tory for Technical Hygiene, and Professor of Chemistry, 
Institute of Technology. Bandoeng. 

Monchy (H. M, de). Physician, Shell Oil Co, (B.’^.M.), 
% Head Office. Batavia. 

Mooij (W.), Physician, Baiavia-C, 

Moor (Dr. C. E. de) (1937). Govt. Physician, Laboratory 
of the Govt. Medical Service, Makassar, 

Mreijen (F, W.), Pluirmacological Lab., College of Medi- 
cine. Batavia. 

Miiller (Dr. H.) (1926. 1935). Lecturer, College for Indo- 
nesian Physicians, Soerabaja. 

Mulder (Ir. G. W.) (1937). Forester, Director’s Office, 
Govt. Forest Research Institute, BuiUnzorg, 

Mulder (Ir. L. H. D.). Chief Agricultural Extension Service 
Semarang (Prov. Council for Central Java), 5emo- 
rang. 

Mulholland (J. J.). Kxpt. Station Central and East Java, 
Malang. 

Mulock Houwer (A. W.), Professor of Ophthalmology. 
Medical College, Batavia. 

Munnik (Dr. F. J.) (1918, 1934), Govt. Veterinarian, Govt. 
Veterinary Service, Batavia. 

Munter (J. W.), Sugar Factory Koenir, Ngoenoet. 

Musper (K. A. F. R.), Geological Museum, Bandoeng. 

Mutter (J. F.) (1928, 1935), Assistant. Batik Research Sta- 
tion, Jogjakarta. 


Naber (Ir. R.), Mining Engineer, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Nanning (W.). Physician, Paloe. 

Neef (J. C. de). Assistant (Rubber), Experiment Station 
West Java, BuiUnzorg. 

Neervoort, Asst. Hortulanus, Government Botanic Gardens, 
BuiUnzorg. 

Nelissen (Ir. Th.), Engineer. Dept, of Mines, Bandoeng. 

Neuteboom (Ir. J. D.) (1939). Extension Agronomist for 
Minangkabau. Padang. 

Niebroek (H.) (1927, 1934), Chief Forester, Bodjonegoro 
Forests, Bodjonegoro. 

Niemans (C. J. A. M.) (1938), Adviser (Industry Section), 
Dept, of Economic Affairs, Batavia. 

Nijenhuis (Ir. H.) (1938). Chief Forester. Govt. Forest 
Service, Soerabaja. 

Nijhoit (Ir. J. A.) (1934, 1936, 1937), Chemist, Laboratory 
for Chemical Research, BuiUnzorg. 

Noorda (Ir. J. van der). Architect, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Noosten (H. H.), Surgeon and Zoologist, Medan. 

Nooy (Dr. J. A. de). Inspector, Prov. Medical Service, 
.Soerabaja. 

Nordheim (Ir. W. F. A. van). Chemist, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 




>io Research.Laboratories of the Government Postal Administration in Bandoeng. — Courtesy Netherlands Inform 



449 


Verdoorn and Verdoorn: Scientific InsHtuUons and Workers in the Netherlands Indies 


Noteboom (G. A.) (1921, 1927. 1936), Extension Horticul- 
turist. 

Notenboom (Ir. A. W.). Chemist. Shell Oil Co. (B.P.M.) 
% Head Office. Balavia. 

Nugteren (Ir. W. L.) (1938). Engineer. C. Purchasing Office. 
Bandoeng. 


Ochse (J. J.) (1939), Head, Div. of Domestic Trade, Dept 
of Economic Affairs, Batavia. 

Ockerse (G. A. O.), Technician, Medical College, Batavia 

Odang Prawiradiredja (Raden) (1932). Forester, Madioen 
Forests, Madioen. 

Odenthal (Ir. D. W.), Lecturer (Engineering), Graduate 
School of Agriculture. Buitenzorg. 

Oemarsanoesi (Mas), Assistant Extension Agronomist, 
Jogjakarata. 

Oesman Natawidjaja (1938. 1939), Editor of Publications. 

• Agricultural Extension Service. Div. of Agronomy, 
Dept, of Economic Affairs. Batavia. 

Oey Djoen Seng, Wood Technologist. Govt. Forest Re- 
search Institute. Buitenzorg, 

Oey Khoen Lian, Physician. Balavia. 

Olivier (P. H.), l^ccturer, Medical College, Batavia. 

Olthof (J.), Conservator. Zoological Museum and Labo- 
ratory, Buitenzorg. 

Omme (Ir. J. van) (1938), Chief Forester, Government 
Forest Service, Djember. 

Oomen (Dr, H. A. P. C.), Physician, Rangkasbitoeng. 

Engineer, Representative, Shell 
Oil Co. (B.P.M.), % Head Office, Batavta. 

Oosterhoff (Ir. J. A.), Chemist. Shell Oil Co. (B.P.M. ), 
% Head Office, Balavia. 

Oostmgh (Ir. C. H.), Geological Div., Dept, of Mines. 
Bandoeng. 

Ophof (Ir. A. J.), Agronomist, Institute for Agricultural 
lechnology, Gen. Agricultural Experiment Station. 
Buitenzorg. 

Orsoy de Flmes (E, W. van), Conservator, Ceramic Collec- 
tions, Kon. Bataviaasch Genootschap van K. en W.. 
and Adviser on Ceramics to the Director of the Arciiae- 
ological Service and Museum. Balavia. 

Ortt (Jhr, Ir, C.), lecturer (Highway Construction), In- 
stitute of Technology, Bandoeng. 

Ostendorf (Dr. F. W.). Geneticist (Cacao), Experiment 
Station Central and East Java. Semarang. 

Otten (Dr, Ir. G.). Extraord. Prof, of Applied Mechanics. In- 
stitute of Technology, and Head, Technical Service. 
Army Air Forces, Bandoeng. 

Otten (Prof. Dr. L.) (1924. 1928. 1934). Director. Vaccina- 
nation Research Institute, Bandoeng. 

Otten-van Stockum (Mrs. M. J.). (1934, 1935). Govt. Phy- 
sician. Vaccination Research Institute, Batavia, 

Ottow (Ir. A.) (1929, 1935). Chief Forester. Saradan Forest, 
Madioen. 

Ottow (M.), Coffee Planter and author of publications on 
coffee growing. 

Ouborg (T. J.), Chief, Printing Office, Topographical Sur- 
vey, Balavia. 

Outer (Ir. M. W. den). Engineer, Section for Hydraulics, 
Electric Power Div., Dept, of Roads and Waters, 
Bandoeng. 

Overbeek (J. G.). Physician (Malaria), Batavia. 

verbeek (Ir. J. Th.) (1934), Forester, Kebonhardjo 
forest, Kebonhardjo. 

Overstraeten Kruyse (Ir. A. van), Mining Engineer, Sliell 
Oil Co. (B.P.M,), % Head Office. Batavia. 

Oyens (A. W. van) (1911). Physician. N.avy Yard. Soera- 
baja, 

Paap (A.), Geologist, % Head Office, Neth. Pacific Oil Co- 
(N.V. Nederl. Pacif. Petroleum Mij.), Batavia. 

Paasschen (F. van) (1933. 1936), Asst.-Director. Govt. 
Printing Office, Bandoeng. 

Pabbruwe (Ir. H.), Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. 

Paneth (Dr. O.), Physician, Kabandjahe. 

annekoek (Dr. A. J.), Geographer, Topographical Service, 
Balavia. Editor of “N. 1. Geogr. Mcdedeelingen.” 

Pannekoek-Westenburg (S. J. E.), College of Medicine, 
Batavia. 

Paszotta (MissL.), Asst. Librarian, Institute of Technology. 
Bandoeng. 

Peereboom VoUer (Ir. L. H. N. L.), Electrotechnical En- 
gineer. Shell Oil Co. (B.P.M.), % Head Office, Batavia. 


Peereboom (N. J.), Consulting Agriculturist to the "N. V. 
Kooy & Co.,” Soerabaja, 

Pel (n. van) (1932, 1936). Technical Assistant. Div. of 

D /T fisheries. Dept, of Economic Affairs, Balavia. 

Pel (Ir. W. A. H.). Mining Engineer, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Peltwljk (J. D. ter). Biologist, Fisheries Research Institute, 
Batavia. 

Peltzer (F. A.) (1938), Assistant, R. Meteorological Ob- 
servatory, Batavia. 

Penders (Ir. J. M. A.), Agronomist, Institute for Agricul- 
tural Technology, t^n. Agricultural Experiment Sta- 
tion, Buitenzorg. 

Perk (Ir. A.) (1930. 1938), Extension Agronomist for Bali 
and Lombok, .Singaradja. 

Perk (Ing. C. G. M.), Technologic-Chemical Adviser to the 
Neth. Indies Agricultural vSocicty, Soerabaja. 

Pet (pr. M. A.), Laboratory of the Govt. Medical Service, 
Soerabaja. 

Petrie (Ir. A. P.), Institute of Soils, Gen. Agricultural Ex- 
periment Station, ^Buitenzorg. 

Petroeschevsky (W. A.), Vulcanologist. Dept, of Mines, 
Bandoeng. 

Pettinga (J. J.) (1930, 1937), Govt. Veterinarian. Govt. 
Veterinary Service. Menado. 

Pfaltzer (Dr. A.), Phytopathologist, Experiment Station 
West Java, Buitenzorg. 

Pfaitzer-Birnie (Mrs. A. M.), Biologist. Buitenzorg. 

Pflugbeil (Dr. E. R.) (1934, 1936), Inspector, Sumatra 
District. Govt. Medical .Service. Medan. — Was been 
interned. 

Philippi (Dr.). Geologist, Bandoeng. 

Picard (Dr. W. K.) (1934), Chief Government V'eterinarian, 
Medan. 

Piederiet (J. G.), Master, Graduate Scliool of Forestry, 
Madioen. 

Pieters (Dr. J. M.), AgiicuUural Adviser, Dept, of the In- 
terior, Batavia. 

Pijl (Ur. L. van der). Teacher in Biology, ("hristian Lyceum, 
Bandoeng. 

Plaats-Keyzer (Mrs. A. van der). Physician, Batavia. 

Plaats (Dr. B. J. van der). Professor of Radiology, Medical 
College, Balavia. 

Plasinan (P. H. M.), Chief, Land Registry, Dept, of Jus- 
tice, Balavia. 

Ploeg (Ir. J. van der) (1927, 1934), Extension Agronomist, 
Dept, of Economic Affairs, Balavia. 

Pock Steen (Dr. P. H.), Physician, Bandoeng. 

Poelma (H. M.). Sugar Factory Ngadiredjo, Kras SS/OL. 

Pol (A. van de). Nutrition Research Laboratory, Bata- 
via. 

Polak (Miss Dr. B.), Research Associate (Peat), Institute 
of Soils, (Jen. Agricultural Experiment Station, Bui- 
tenzorg. 

Polderman (Ir. H. A.) (1930, 1935, 1938), Extension Agro- 
nomist for Minangkabau. Padang. 

Poldermans (Ir. P. J.), Java Sugar Expt. Station, Fasoe- 
roean. 

Poldervaart (Ir. P. H.), Extraord. Prof, of Surveying and 
Gcodetics, Institute of Technology, Bandoeng. 

(Polk (Dr. L.), at i»resent at Brisbane (Australia).] 

Polman (H.) (1929, 1933), Extension Horticulturist for 
Eastern Java. 

Polviiet (Dr. A. C.), Chemist (.Soils), Tobacco Experiment 
Station. Medan. 

Pomes (Ir. H.), Engineer (Tin Processing), Banka Tin 
Mines, Banka. 

Pomes (Ir. K, E.). Architect, Shell Oil Co. (B.P.M.), 

% Head Office. Batavia. 

Pons (Dr. L.), Research Associate, Nutrition Research In- 
stitute. Soerabaja. 

Poorten (Ir. A. C. ter). Chemist, Shell Oil Co. (B.P.M.), 

% Head Office, Balavia. 

Pootjes (J. R.), Phytopathological Institute, (Jeneral Agri- 
cultural Experiment Station, Buitenzorg. 

Posthumus (Dr. K.), Member of the Council, Neth. Chem- 
ical Society, Neth. Indies Branch, Bandoeng. 

Postbumus (Dr. O.), Director, Gen. Agricultural Experi- 
ment Station. Buitenzorg. 

Postma (A.) (1939), Horticulturist of the Gen. Agricultural 
Experiment Station, Djalipadang near Pasarminggoe. 

Postma (G. W.), Seismologist, Shell Oil Co. (B.P.M.), % 
Heat! Office. Batavia. 

Postma (Mr. T. F. H.), Secretary, "Algemeen Syndicaat 
van Suikerfabrikanten in Nederl. -Indie”, Soerabaja. 
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Postmfis-de Does (Mrs. R.). Librarian, R. Noth. Indies 
Science S(Kiety, Batavia. 

Postmus (Dr. S.), Director, Nutrition Research Institute, 
Batavia. 

Pott (Ir. G.), Assistant for Geological Cartography, Dept, 
of Mines, Bandoeng. 

Pril (Ir. J. de). Divisional Head, Shell Oil Co. (B.P.M.). 
% Head Office, Batavia. 

Pfillwitz (Dr, P. M. H. H.) (1936), Adviser (Large Planta- 
tions), Div. of Agriculture, Dept, of Economic Affairs. 
Batavia. 

Prins (H. J.) (1925. 1935), Forester. Bodjonegoro Forest. 
Bodjonegoro. 

Probstfield (E. E.), Forester, Botanical Div., Plantation 
Research Dept., U. S. Rubber Plantations, Inc., 
Boenoel, Kisaran. 

Proper (Ir. J. W. F. C.), Professor of Hydraulics. Institute 
of Technology, Bandoeng. 

Pruls (G. W. A.). Physician, Kadipaten. 

Punt (J. R.) (1938), Chemist, Govt. Forest Research Insti- 
tute, Builenzorg. 

Pijper (T. de). Seismologist, Shell Oil Co. (B.P.M.), % Head 
Office. Batavia. 

Pijpers (P. J.). Geologist. Shell Oil Co. (B.P.M.). % Head 
Office, Batavia. 

Quant (Ir. C. L. J. J.) (1936, 1938, 1939), Director. Central 
Purchasing Office for the Neth. Indies, and Lecturer 
(Railways). Institute of Technology, Bandoeng, 

Raad (Ir. A.) (1938), Forester, Toeban P'orest, Toebati. 

Raadsen (Ir. P.), Mechanical Engineer, Shell Oil Co. 
(B.P.M.). % Head Office, Batavia. 

Raaff (Ir. Th. E.). Secretary, Be.socki Experiment Station, 
Djemher. 

Raalte (Dr. M. H. van) (1939), Temp. Director, Visitors’ 
Laboratory, Govt. Bot. Gardens; formerly. Assistant 
for Horticultural Physiology, Gen. Agricultural Exper- 
iment Station, Buitenzorg. 

Rademaker (Ir. E.), Engineer, Irrigation Section, Div. of 
Waters, Dept, of Roads and Waters, Bandoeng. 

Rademaker (Ir. J.), Civil Engineer, Refineries, Standard Oil 
Co. (Ned.-Ind, Kolon. Petr. Mij.), .Soengei-derong. 

Radsma (Dr. W.), Professor of Physiological Chemistry and 
Histology, Medical College, Batavia. 

Ramkema (A. J.) (1928, 1934), Forester, Govt. Forest 
Service, Malang. 

Ran (C. J. R.) (1935), Lecturer, College for Native Physi- 
cians, .*ioerabaja. 

Rant (Dr. A.), Hon. Research Associate, Govt. Botanic 
Gardena, Buitenzorg. 

Rappard (Ir. W.) (1934), Forester, Tjepoe Forest, Tjepoe. 

Rasjid (Abdul), Physician, and Member, .Advisory Com- 
mittee for Native Drug Plants, Batavia. 

Raven (Ir. P.), Engineer, Technological Div., Dept, of 
Mines, Bandoeng. 

Ravenswaay (Ir, H. A.). Mechanical Engineer, Shell Oil Co. 
(B.P.M.), 5^. Head Office, Batavia. 

Razoux Schultz (Ir. F. M.) (1936), Chief Engineer, (iovt. 
Medical .Service, Batavia. 

Reddingius (Dr. T.), Professor of Clinical Medicine and 
Ortho[)cdics, Medical College, Batavia. 

Reede (C. A. de). Physician, Tandjong-Priok. 

Reeling Knap (C.), Physician, Magelang. 

Rees (Major-General J. van). Director, Military Medical 
Service, Dept, of War, Bandoeng. 

Reest (H. J. Ch. van der) (1918, 1935), Govt. Veterinarian. 
Govt. Veterinary .Service, Soerakarta. 

Regeer (Ir. J.), Engineer, Irrigation .Section, Div. of Wa- 
ters. Dept, of Roads and Waters. Bandoeng. 

Reijnierse (W.), Physician, Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Reitsma (Dr. J.), Phytopathologist, Gen. Agricultural Ex- 
periment Station, Builenzorg. 

Remmelta (Dr. R.), Professor of Gynaecology, Medical 
College, Batavia. 

Rengera Hora Siccama (Jhr. Mr. G. F. H, W.), Member of 
the Council, Neth. Indies Ornithological Society, and 
Neth. Indies .Society for Nature Protection, Batavia. 

Rassing, Institute for Agricultural Technology, General 
Agricultural Experiment Station, Buitenzorg. 

Reurink (Ir. C. H.) (1937), Forester. Balapoelang Forest, 
Balapoelang. 

Reuter (Dr, J.), Biologist, Fisheries Research Institute. 
Batavia. 


Reuter (Ir. K. N.) (1936, 1938), Extension Agronomist (for 
W. Java). Div. of Agriculture. Dept, of Economic Af- 
fairs. Batavia (?). 

Reynvaan (J.) (1930, 1934), Section for Agricultural Pub- 
lications and Education, Dept, of Economic Affairs, 
Batavia. 

Rhee (Ir. P. van). Adviser, Central Technological Labora- 
tories, Buitenzorg. 

Rhines (Dr. C. E.), Chemist, Plantation Research Dept., 
LT. S. Rubber Plantations, Inc., Boenoet, Kisaran. 

Richard (Ir. H. A.) (1938), Forester, Poerwodadl Forest, 
Poerwodadi . 

Riele (Ir. H. J. te). Institute of Soils, Gen. Agricultural 
Experiment Station, Buitenzorg. 

Riepman, Central Technological Laboratories, Batavia. 

Rierink (Ir. A.) (1936), Forester, Djember Forests, Djember. 

Rijke (Ir. L, de) (1938). (.'hiof Forester, Atjeh Forests, 
Koeta-Kadja. 

Rijkebiisch (Miss E. J.), A.ssistant, Medical College, 
Balavta. 

Rijkebosch Jr. (P. A. H .), Sugar Factory Tjandi, Sidoardjo, 

Rijkebusch-Lombart (Mrs. A.), Physician, Batavia. 

Rikken (Ir. L. H.) (1937). Forester, South Borneo Forests. 

Risseeuw (Ir. P.) D938). Chief Forester, Timor Forests, 
Koepang. 

Rockland (J. G. R.), (.'hemist. Experiment vSlation of the 
Association of Sumatra Rubber Growers, Medan. 

Roderkerk (Ir. E. C. M.) (1936), Forester, Palembang- 
Benkoelen Forests, Kepahiang. 

Roeloffs (Ir. J. W.) (1932, 1939), Chief Forester, and 
.Secretary, Commi.'sion for the Introduction of New 
Economic Plants, Batavia. 

Roelofsen (Dr. P. A.). Director, Tobacco Experiment Sta- 
tion, Medan. 

Rdroer (L. S. A. M. von). Physician, Malang. 

Roesiat alias Mangoenwigate (Steph.) (1932), Forester, 
vSemarang Forest. Kedoengdjati. 

Roessingvanltterson (Ir, J. A.), Chemist, Standard Oil Co. 
(Nod.-Ind. Kolon. Petr. Mij.), Soengei-Gerong. 

Roggeveen (P. M.), Geologist, Shell Oil Co. (B.P.M.), 
% Head Office. Batavia. 

Rolyink (Ir. W.) (1938), Chief Forester, Bondowoso Forests, 
Bondo^vo.so. 

Rombach (J. J.) (1939), Secretary, Dept, of Economic Af- 
fairs. Batavia. 

Rombouts (H. E.), Physician, Shell Oil Co. (B.P.M.), % 
Hoad Office, Batavia, 

Romondt (Ir. V. R. van), Construction In.siicctor, Archaeo- 
logical Service and Museum, Jogjakarta. 

Ronggoer gelar Patoean Malaon (1931), Forester, Tapanoe- 
H Forests. Taroetoeng. 

Ronnen (J.R.). Roentgenologist, Military Hospital, Malang, 

Roo (Ir. H. C. de), Pedologist, ITov. .Agricultural Exten- 
sion Service, .Soerabaja. 

Rood (Ir. de). Institute of Soils, General Agricultural Ex- 
periment Station, Builenzorg. 

Rook (Dr. H. de), Entomologist, Medan. 

Roorda (A.) (1929, 1930, 1939), Extension Ichthyologist, 
Pamekasan. 

Roos (Ir. J.) (1928. 1929. 1935), E.xtension Agronomist, 
Dept, of Economic .Affairs, Batavia. 

Roosseno Soerjohadikoesoemo (Ir, Radon), Assistant (Sur- 
veying). Institute of Technology, Bandoeng. 

Rooy (W.F. J. van) (1921, 1937), Govt. Veterinarian, Govt. 
Veterinary Service. Cheribon. 

Roozendaal (Dr. N. A.). Inspector, and Pharmaceutical 
Adviser, (hwl. Medical Service, Batavia. 

Ros (F. W.) (1925, 1934). Forester, Timor Forests, Koe- 
pang. 

Rosenwald (Ir. P. J.). Electrotechnical Engineer. Shell Oil 
Co. (B.P.M.). % Head Office, Batavia. 

Rossem (A. N. J. van). Assistant, Experiment Station of 
the Association of Sumatra Rubber Growers. Medan, 

Rotteveel (A. W.), Institute of Soils, General Agricultural 
Experiment Station, Builenzorg. 

Rubly (O. H.) (1929). Technician. School for Indonesian 
Dentists, Soerabaja. 

Rtihl (D.). Librarian, Central Library of the Dept, of Roads 
and Waters, Bandoeng. 

Riimke (Dr. C. L.), Geneticist, Java Sugar Experiment Sta- 
tion, Pasoeroean. 

Ruinen (Miss Dr. J.), Assistant, Director’s Office. Govt. 
Botanical Gardens, Butienzorg. 

Rumbold (J. S.). Chemist, Plantation Research Dept. 
U. S. Rubber Plantations, Inc., Boenoet, Kisaran. 




Figure 131. — An early Dutch map of Ball — From “De eerste &hipvaerd der Hollandsche Natie naer Oost-Indien. . . in “Begin ende 
Voortgangh van de Vereenighde Nederlantsche Geoctroyeerde Oost-Indische Compagnie’’ (1646). — Couriesy Arnold Arboretum of Harvard Uni- 
versity. 
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Rummelen (F. van). Institute of Soils. General,AgrlculturaI 
Experiment Station, Buitentorg. 

Rotten (Dr. M.). Geologist. Dept, of Mines, BuiUnzorg. 

Sadarsan (Raden), Lecturer, Graduate School of Agricul- 
ture, Buitenzorg. 

Salm (Ir. J.). Mining Engineer, Shell Oil Co. (B.P.M.), 

% Head Office, Batavia. 

Saltet (G. H.), Secretary and Librarian, Medical College, 
Batavia. 

Salverda (Ir. Z.) (1939), Forester, Parengan Forest. 
Bodjonegoro. , 

Samil, Govt. Veterinarian. Govt. Veterinary Service 
(Lampoeng District), Telokbetoeng. 

Sandbergen (A. J, D.), Supt., Sugar Factory Poerwoasrl, 
Kediri. 

Sanden (P. G. van der) (1936), Temper. Extension Agron- 
omist (Celebes). 

Sandick (Ir. F. H. van) (1938). Extension Agronomist 
(Central Java). 

Santen (B. J. van), Sugar Factory Poerwoasrl. Kediri. 

Sapoean Sastrosatomo, Physician, Tasikmolaja. 

Sardjito (Dr.) (1931), Chief Govt, Physician, Laboratory 
of the Govt. Medical Service, Semarang. 

Sardjono (Ir. M.) (1938), Div. of Wood Information and 
Propaganda, Govt. Forest Research Institute. Buiten- 
torg. 

Saubert (Dr. I. G. G.), Agronomist. Experiment Station 
of the Association of Sumatra Rubber Growers. Medan. 

Saveur (Ir. G.) (1939), Forester, C. Preanger Forests, 
Bandoeng. 

Savornin Lohman (Jhr. Mr. A. F. de) (1939), Govt. Vet- 
erinary Service, Dept, of Economic Affairs, Batavia. 

Schaaf (A. van der) (1936), Bacteriologist. Veterinary Re- 
search Institute, Buitenzorg. 

Schaafsma (Ir. N. D. R.) (1932, 1938), Scientific Assistant. 
Govt. Medical Service, Bandoeng. 

Schaar (Dr. P. J. van der) (1939), Lecturer, College for 

^ Indonesian Physicians, Soerabaja. 

Schaeffer (Dr. C. 0.) (1935), Chemist-Bacteriologist, Govt. 
Medical Service, and Institute of Technology, Ban- 
doeng. 

Schagen (Ir. H. van). Horticulturist, Gen, Agricultural Ex- 
periment Station, Buitenzorg. 

Scheepe (P. L.), Physician, Palembang. 

Scheer (Ir. J, van der). Central Technological Laboratories, 
Batavia. 

Scfaeffelaar (Ir.), Institute of Soils, General Agricultural 
Experiment Station, Buitenzorg. 

Scheltema (Dr. A, M. P. A.) (1939), C. Statistical Office. 
Batavia. 

Schepel (Ir. K.). Mechanical Engineer. Java Sugar Experi- 
ment Station, Fasoeroean. 

Schepers (Ir. L.). Mining Engineer, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Schermerhorn (Ir. E. J. G.). Director, Java Sugar Experi- 
ment Station, Fasoeroean. 

Schijfsma (Ir. J. H.), Director. Public Works. Cheribon. 

Schijveschuurder (W.), Physician, Kolaradja. 

Schilden (Ir. B. van der). Mining Engineer, Shell Oil Co. 
(B.P.M. ), % Head Office, Batavia. 

Schimmel-Schaafsma (Mrs. W.), Treasurer, Neth. Indies 
Ornithological Society, Batavia. 

Schimmelpfennig (H. K. F.) (1925. 1935), Forester, In- 
dramajoe Forest, Flossokerep. 

Sebiphorst (S. P.), Chief Physician (Bantam), Serang. 

Schiphuis (K.) (1921, 1928. 1937), Director. Ceramics Re- 
search Station, Bandoeng. 

Schippers (W. W.), Supt.. Sugar Factory Trangkil, Pali. 

Schmble (Ir. J, F.), Agronomist, Experiment Station of the 
Association of Sumatra Rubber Growers, Medan. 

Schneider (J.), Supt., Sugar Factory Gesiekan, Jokja- 
karta. 

Schnepper (W. C. R.) (1928, 1935), Chief Forester. West 
Preanger Forests, Soekaboemi. 

Schoemaker (Ir. R. L. A.), Professor of Architecture, In- 
stitute of Technology, Bandoeng. 

Schoenmaker (Ir. W. H.), Chemist, Standard Oil Co. (Ned.- 
Ind. Kolon. Petr. Mij.), Soengei-Gerong. 

Schokkenkamp (Ir. J.), Topographical Survey. WelUvre- 
den. 

Schol (T. C.) (1938), Director. Govt, Veterinary Service. 
Batavia. 

Scholte (Drs. O. W. A.). Office of the Census, Batavia. 

Scholten (Ir. G. H.). Chemist, Shell Oil Co. (B.P.M.), % 
Head Office. Batavia. 


Scholtens (Ir, K.), Divisional Head, Shell Oil Co. (B.P.M.), 

% Head Office, Batavia, 

Schooneveldt (Ir, J. C. van). Agronomist, Experiment 
Station West Java, Buitenzorg. 

Schoorel (Ir. A. F.), Agronomist, Experiment Station West 
Java, Buitenzorg. 

Schoorel (C. W.) (1939), Lecturer, College for Indonesian 
Phyricians, Soerabaja. 

Schoorel (Ir. G. F.), Chemist, Standard Oil Co. (Ned.-Ind. 

Kolon. Petr, Mij.), Soengei-Gerong. 

Schoorel (P. M.), Seismologist, Shell Oil Co, (B.P.M.), 4 % 
Head Office, Batavia. 

Schophuijs (Dr, H. J.). Extension Agronomist (Prov, of 
West Java), Dept, of Economic Affairs, Batavia, 
Schophuiis (Ir. W. J. H.) (1931, 1937), Chief Forester, 
Semarang. 

Schot (Ir, A. G. G.). Mining Engineer, Shell Oil Co 
(B.P.M.), % Head Office, Batavia. 

Schotsman (Dr. J. G. W.), Director. School for Farriers 
Tjimahi. 

Schoute (Ir. P. H.), Mining Engineer, Shell Oil Co., 
(B.P.M.), % Head Office, Batavia. 

Schouwenburg (Dr. Ir. K. L. van). Botanist and Chemist, 
and Seer. " Chemische Kring Malang,” Malang. 
Schregardus (Dr. M. W. F.) (1937). Research Associate, R. 

Meteorological Observatory, Batavia. 

Schreinemachers (Dr. H. H.), Institute of Soils, Gen. 

Agricultural Experiment Station. BuiUnzorg. 

Schreuder (Ir. E. J.) (1939), Chief Forester, Sumatra East 
Coast Forests, Pemataug-Sianlar. 

Schreuder (Ir. H. H. Th.) (1935), Forester, Tandjoeng 
Balei (Sumatra). , r, u 

Schreuder ( J. L. J.) (1938). Head. Licenses Div, of the Rub- 
ber Restriction Board, Batavia, 

Schreuder (W, H. E.) (1939). Temporary Director, Gradu- 
ate School of Agriculture, Buitenzorg. 

Schreven (D. A. van). Tobacco Experiment Station. 

Schrieke Hr- O. B.). Experiment Station of the Asaodation 
of Sumatra Rubber Growers, Medan. 

Schroeff (Dr. J. P. van der). Physician, Lho Seumaweh. 
Schroo (Ir. H.), Institute of Soils. Gen. Agricultural Ex- 
periment Station, Buitenzorg. 

Schroots (C. J.) (19U. 1932). Govt. Veterinarian. Govt. 

Veterinary Service, c. .• « r th*. 

Schuack (H. J.). Technician. Experiment Station of the 
Klaltensche Cultuurmij., Klaten. 

Schuitemaker (Ir. B.) (1930. 1937), Extension Agronomist. 

Dept, of Economic Affairs, Batavia. 

Schuitemaker (Ir. J. P.) (1929, 1935, 1937), Chief horester. 
Id Uclure;. Gra^^ School of Agriculture. 
lenzorg. 

Schurink (Dr. A. J.), Botanist, Bafutna. 

Schuster (W.) (1928. 1935. 1939). Extension Ichthyologist 

(Fresh Water Fisheries). S’oeru6ajo. 

S«ho»rm.n (Dr. J. J.) (1938. E«cM.on Icl.thy9^ 

gist of the Provincial Council of Central Java, Semo 

Schwab^fF.) (1928). Forester. West Preanger Forests, 

Soekaboemi, c.o.iym 

Schweiier (Dr. J.). Director. Besoeki Experiment Station, 

SegonHorBanchet (Ir. A.). Engineer Cohinuati^ 

lion. Div. of Waters, Dept, of Roads and Waters. 
Bandoeng. 

Seldam (R. E. J. ten). Physician, Bandoeng. 

Sevensma (Dr. P. H.). Assistant (Geological Cartography). 

Dept, of Mines, Bandoeng. . 

Sewandono (Ir. Mas) (1938). Chief Forester, Banjoewangi 

ScyflMdr(lr.T£"wy(1936). Extension Agronomist for 

ScyfferMs/M.TTl930. 1938), Govt. Veterinarian, Govt. 

Veterinary Service, Taroetoeng, _ i 

Sieburgh (Ir. E.). Engineer. Hydraulics Section, Electric 
Power Div., Dept, of Roads and Waters. Bandoeng. 
Slegenbeek vanHeukelom (Dr. A.). Professor of Internal 
Diseases, Medical College, Batavia. . „ , , 

Kethoff (Mr. J. G. A. ten) (1935). Administration. Dept, of 
Economic Affairs, Batavia. 

Sieverts (A.) (1938, 1939). Chief Forester, South Borneo 
Forests, Bandjermasin. . , ^ . a 

Simons (Dr. A. L.), Assistant (Geological Cartography), 
Dept, of Mines, Bandoeng. 

Simons (Dr. L. H.). First Physician, Military Medical 
Service, Bandoeng. 




One of the Buildings of the Experiment Station West Java, Buitenzorg (formerly the Tea Experiment Station). 
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Simons (Dr. R. D. G. Ph.), Dermatologiat. Balavia-C. 

Sippel (Ir. J.) (1931, 1936, 1939), Engineer, Central Pur- 
chasing Office. Bandoeng. 

Sitanala (J. B.), Physician (Leprosy). Semarang. 

Sitter (A. do). Director, Bosscha Astronomical Observatory. 
Lembang. 

Sittrop (B.) (1938. 1939), Editor of Publications. Gen. 
Agricultural Experiment Station, Buitenzorg. 

Sjamsoe, Govt. Veterinarian. Govt. Veterinary Service, 
Bandjerntasin. 

Slamet Soedibjo (R. M.J. Physician, Batavia. 

Sleen (N. van der). Geologist, Standard Oil Co. (Ned.-Ind. 
Kolon. Petr. Mij.), Soengei-Cerong. 

Slis (Ir. J. J.). Head, Electrical Dept., Refineries, Standard 
Oil Co, (Ned.-Ind. Kolon. Petr. Mij.), Soengei- 
Gerong. 

Sloof (Ir. G.). Chemist, Shell Oil Co, (B.P.M.), % Head 
Office, Batavia. 

Slooten (Dr. D. F. van) (1931, 1936), Chief. Herbarium, 
Govt. Botanic Gardens, Buitenzorg. 

Slot (Ir. G. J.). Engineer (Dredging Operations), Banka 
Tin Mines, Banka. 

Sluys (van der). Asst. Ilortulanus, Govt. Botanic Garden, 
Buitenzorg. 

Smeets (J. W.) (1940), hirst Physician, Medical Service. 
Navy Yard, .Soerabaja. 

Smit (C.) (1939). Lecturer, College for Indonesian Physi- 
cians, Soerabaja. 

Smit (M. J.), Director, Sugar Factory Zevenbergen. 

Smits (E.), Physician. Shell Oil Co. (B.P.M.). % Head 
Office, Batavia. 

Smitte (F. A. C.), Office of the Census. Batavia. 

Smoor (Ir, P. J. C.). Engineer (Dredging Operations). 
Banka Tin Mines. Banka. 

Snijders (Ir. W. J, J.) (1939), Forester. Govt. Forest Ser- 
vice, Semarang. 

Snoep (Ir. W.), Adviser, Messrs. Ancmaet and Co., Ltd. 
Soerabaja. 

Sody (H. J. V.) (1926. 1937), Mammalogist. and Lecturer in 
Biology, Graduate School of Agriculture, Buitenzorg. 

Soearto Sosrohadikoesomo (Ir. Raden Ngabehi) (1938), 
Extension Agronomist (East Java). 

Soebiarto (Ir.) (1928, 1935), Extension Agronomist (Prov. 
East java). 

Soedjadi (Raden Ferd.) (1931), Forester, Djombang For- 
est, Djombang. 

Soekarno (Raden), Govt. Veterinarian for Bima, Govt. 
Veterinary Service, Raba (Soenibawa), 

Soemardjo (1939), Technician, Div. of Wood Information, 
Govt. Forest Research Institute. Buitenzorg, 

Soenarjo (Ir. Mas), Engineer, Hydrological Laboratory, 
Bandoeng. 

Soenoto (Raden), Archaeological Service. Tegal, 

Soepardi, Institute of Stiils, General Agricultural Experi- 
ment Station, Buitenzorg. 

Soepardi Pravrirodipoero (Raden Ir.) (1931, 1935), Chief. 
Batik Research Station, Jogjakarta. 

Soeparman, (k>vt. Veterinarian for Lombok, Govt. Vet- 
erinary Service, Malaram, Lombok, 

Soeparwi (Mas) (1932), Govt. Veterinarian for Koepang, 
Govt. Veterinary Service, Koepang. 

Soeradiradja (Raden A.), Chief Forester, Govt. Forest 
Service. Koeningan. 

Soerasno (Raden) (1935), Adviser, Dept, of Economic Af- 
fairs, Batavia. 

Soerjatin (Raden) (1936), Lecturer, College for Indonesian 
Physicians, Soerabaja. 

Soesilo (Raden) (1939), Inspector (Borneo), Govt. Medical 
Service. Bantijermasin, 

Soesman (Ir. A. L.), Chemist, Shell Oil Co. (B.P.M.), % 
Head Office, Batavia. 

Soeaman (Ir. F. J. H.), Krebet Plantations, Boeloelawang. 

Soetarmo Hardjowasooo (Mas), Forester and Silviculturist. 
Govt. Forest Research Institute, Buitenzorg. 

SoetisQO (Raden), Govt. Veterinarian, Prov. Veterinary 
Service. Malang. 

Soetomo Tjokronegoro (R. M. H.), Assistant, Medical 
College, Batavia. 

Soetopo (Mas) (1939), Lecturer, College for Native Physi- 
cians, Soerabaja. 

Soetrisao, Physician, Blinjoe. 

Soewadji Prawirohardjo, Physician, Samarinda. 

SoewoBO, Veterinarian, Prov. Veterinary Service, Madioen. 

Sorgdrager (P.), Lecturer of Pharmacy, Medical College, 
Batavia. 


Spaan (Ir. E.), Safety Engineer, South Sumatra Oilfields, 
Standard Oil Co. (Ned.-Ind. Kolon. Petr. Mij.), 
Soengei-Gerong. 

Spoelstra (Ir. H. J.). Technologist, “N.V. Klattensche 
Cultuur Mij.”, Jokjakarta. 

Sporry (Ir. J. R.), Engineer, Hydraulics Section. Electric 
Power Div., Dept, of Roads and Waters. Bandoeng. 

Sprenger (Ir. J. J. L). Professor of Hydraulics and Soil 
Physics, Institute of Technology, Bandoeng. 

Spruit P. Pzn. (Dr. C.), Genetici.st, Cinchona Experiment 
.Station, Pengalengan. 

Spruyt (Dr. Ir. J. P.), Ivccturer in Chemistry, Medical 
Colege. Batavia. 

Staalen (Ir. A. J. van). Chief Engineer, Hydraulics Sec- 
tion, Dept, of Waters, Dept, of Roads and Waters, 
Bandoeng. 

Stadt Schuurman (E. J. van dc), Pladjoe near Palembang, 
Sumatra. — Worked on plancton. 

Staple (D. B. van) (1934), Assistant, Textile Research 
Station, Bandoeng. 

Staveren (Colonel M. T. van). Chief, Topographical Survey. 
Batavia. 

Staverman (G. J.), Assistant, Medical ('ollege, Batavia. 

Steenbergen (F. van) (1939), Agronomist, Section for Edu- 
cation and Publications, Div. of Agriculture, Dept, of 
Economic Affairs. Buitenzorg. 

Steenis (Dr. C. G. G. J. van) (1931, 1934. 1936), Chief, 
Herbarium and Museum for Systematic Botany, 
Govt, Botanic Gardens, Buitenzorg. 

Stehn (Ch. E.), Vulcanologist. Geological Museum, Ban- 
doeng. 

Stenfert (Ir. W. D. P.). Director, N. V. Nederl. Telcgraaf 
Mij. ■'Radio-Holland,” Batavia. 

Stephan (Ir. L. P.) (1936), Engineer, Central Purchasing 
Office, Bandoeng, 

Steup (Ir. F. K. M.) (1929, 1935), Chief F'orcster, Riouw 
Forests, Tandjoengpinang. 

Stoker (W. J.), Phy.sician (Malaria), Medan. 

Stolp (Miss Dr. A.), Office of the Census, Batavia. 

Stoppelaar (Ir. L. P. de). Asst., ” Handelsvereoniging Am- 
sterdam”, .Soerabaja. 

Stork (Ir. B. H.). ( hief Engineer (Tin processing), Banka 
Tin Mines, Banka. 

Stoutjesdijk (Ir. J. A. Jf. H.) (1929, 1936), Chief Forester, 
Semarang Forest, Semarang. 

Straaten van Nes (Ir. C. B. van). Agricultural Adviser. 
"Nederl. Handelsmij,” Batavia, 

Straatman (J. A.). Agronomist, Sugar Factory, Modjoa- 
goeng. 

Straub (J.) (1928, 1929, 1937), Extension Agronomist, 
Cheribon. 

Street (Dr. G. M.) (1936), lecturer. College for Indonesian 
Physicians. Soerabaja. 

Stutterheim (Dr. W. F.), Director. Archaeological Service 
and Museum, and Conservator, ,\rchacolog. Collec- 
tions, Kon. Bataviaasch Genootschap van K. en W. 
Batavia. 

Supit (E. B.) (1931), Forester, Bangka-Billiton Forests. 
Pangkalpinang. 

Swart (Ir. F.)(1927), Chief Forester, Govt. Forest Service. 

Swens (R, F.), tihief Cartographer. Geological Div., Dept, 
of Mines. Bandoeng. 

Syll (Ir. G. G. van). Chemist, Shell Oil Co. (B.P.M.), % 
Head Office, Batavia. 

Szemian (Ir. J. M. K.), Head. Laboratory of the Banka Tin 
Mines, Pangkalpinang. 


Tamboenan, Institute for Agricultural Technology. Genera 
Agricultural Experiment Station. Buitenzorg. 

Tammes (Dr. P. M. L.). Institute for Agricultural Tech- 
nology. Gen. Agricultural Experiment Station. Bui- 
lenzorg. 

Tan (Dr. J. H.). Office of the Census, Batavia. 

Tan Sin Houw (Ir.). Adviser, Central Technological I^abs., 
Batavia. 

Tan Sin Hok (Dr. Ir.), Paleontologist, Dept, of Mines, 
Bandoeng. 

Taranskeen (Ir. D. W.), Assistant (Hydraulics and Ir- 
rigation). Institute of Technology, Bandoeng. 

Tarenskeen (Ir. P.) (1934, 1939), Adviser for Small In- 
dustries, Dept, of Economic Affairs. Semarang. 

Tekelenburg (Dr. P.), .Surgeon. Head Medical Dept., 
Standard Oil Co. (Ned.-Ind. Kolon. Petr. Mij.). 
Soengei-Gerong. 
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Tcko Soemodiwlrjo (Ir.) (1928, 1935, 1936), Extension 
Agronomist, Dept, of Economic Affairs, Batavia. 

Tellings (J. A.), Physician, Langsa. 

Tergast (Ir. G. C. W. Ch.) (1928, 1938), Extension Agro- 
nomist for Celebes, Makassar. 

Terra (Ir. G. J. A.) (1937, 1939), Chief. Horticultural Divi- 
sion, Gen. Agricultural Experiment Station, Builen- 
zorg. 

Tesch (J. W.), Vaccination Research Institute, Bandoeng. 

Thalmann (Dr. H. E.), Paleontologist, Standard Oil Co. 
(Ned.-lnd. Kolon. Petr. Mij.), Soengei-Gerong. 

Theunissen (Dr. W. F.j, Chief, Public Health Service. 
Batavia. 

Thiel (H. E. van), Institute of Soils, Gen. Agricultural Ex- 
periment Station, Buitenzorg. 

Thieme (Dr. J. G.), Agronomist, Koetatjani, Sumatra. 

Thierfelder (Dr. M. U.). Chief Govt. Physician for Ban- 
doeng and Socmedang, Bandoeng. 

Thissen (A. A. B.), Secretary, Experiment Station of the 
Association of Sumatra Rubber Growers, Medan. 

Thode (F. R. W.) (1925, 1936), Forester, Atjeh Forests. 
Langsa. 

Thomas (Mr. C. A,), Administrative Office, Dept, of Mines. 
Bandoeng. 

Thomas (Dr. J. B.). Botanist. Buitenzorg. 

Thomson (W.). Technologist, Java Sugar Experiment Sta- 
tion, Fasoeroean. 

Thorenaar (Dr. A.) (1928, 1934), Chief Forester. Bagelen 
Forests. Foerwokerto. 

Thung (Dr. Ir. T. H.). Head, Mycological Section of the 
Phytopathological Institute. Gen. Agricultural Ex- 
periment Station, Bmlenzorg, 

Tiddens (Mr. J. P.) (1938. 1939), Adviser. Dept, of Eco- 
nomic Affairs, Batavia. 

Tiel (P. van). Geologist, Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Tielung (J. J.), Physician. Shell Oil Co. (B.P.M.). % Head 
Office, Batavia. 

Tigelaar (A. H.) (1929, 1936). Govt, Veterinarian, Govt. 
Veterinary Service, Magelang. 

Tiggelovend (L, M. J.), Phytopathological Institute, Gen. 
Agricultural Experiment Station, Buitenzorg. 

Tijn (S. A. van), Physician, Bonthain (Celebes), 

Tilaar (A.), Physician, Menado. 

Timmer (Ir. W. J.) (1930, 1937), Extension Agronomist for 
Tapanoeli, Taroeloeng. 

Timp (Ir. P. M. J.), Mechanical Engineer, Shell Oil Co. 
(B.P.M,), % Head Office, Batavia. 

Tissing (Drs. D. F.) (1938, 1939), Adviser, Dept, of Eco- 
nomic Affairs, Batavia. 

Tjaarda (M.), Director, “Technisch Bureau Tjaarda”, 
Jokjakarta. 

Tjien Fooh (W, E,), Technician, Medical College, Batavia, 

Tjoa Tjieo, Phytopathological institute. General Agricul- 
tural Experiment Station, Buitenzorg. 

Tollenaar (Ir.), Technical and Scientific Section, Industry 
Div,, Dept, of Economic Affairs, Batavia. 

Tollenaar (Dr. D.), Agriculturist, Hoerabaja. 

Tongeren (Dr. W. B. C. van). Assistant. Laboratory for 
Research of Minerals. Dept, of Mines, Bandoeng. 

Toxopeus (Dr. H. J.), Head, Botanical Laboratory, Gen. 
Agricultural Experiment Station, Buitenzorg. 

Toxopeus (Dr. L. J.), Entomologist, Zoological Museum 
and I^b., Govt, Bot. Gardens, Buitenzorg. 

Trense (Ir. R. W.), Java Sugar Experiment Station. 
Fasoeroean. (Irrigation), 

TYomp (Ir. P, H. M.) (1937), Forester, Office of Chief of the 
Div. of Agriculture, Dept, of Economic Affairs, Ba- 
tavia. 

Trooster (S. G.), Geologist, Shell Oil Co. (B.P.M. ), % Head 
Office, Batavia, 

Toil (Ir. J. H. van) (1938), Chief Forester, Banjoemas 
Forests, Foerwokerto. 

Tulner (Ir. H.) (1928, 1935), Extension Agronomist, Dept, 
of l^onomic Affairs, Batavia. 

Tuyn (Ir. M. C.), Chemist. Shell Oil Co. (B.P.M.), % Head 
Office, Batavia. 

Tuyt (Ir. P.) (1936), Forester, Palembang-Benkoelen 
Forests, Falembang. 

Tyssonsk (P. R. de) (1930, 1932), Head, Div. of Agricul- 
tural Statistics, Office of the Census, Batavia. 


Ubaghs (Ir. J. G. H.), Assistant (Geological Cartography). 
Dept, of Mines. Bandoeng. 


Udo de Haas (A.), Sugar Factory Manishardjo, Pedan, 
Solo, 

Uittenbogaard (Ir. H. P.) (1938), Chief Forester, Gocndih 
Forest. Goendih. 

Ungerer (A. H. G.) (1918, 1935), Govt. Veterinarian, Govt. 
Veterinary Service, Kediri. 

Vaandrager (B. L.). Physician, Magelang. 

Vaas (Dr. K. F.) (1939), Extension Iclithyologist, Buiten- 
zorg. 

Val (Ir. R.), Sugar Factory Semboro. Tanggoel. 

Valeton (J. M. J.), Seismologist, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Vaikenburg (Ir. M.), Chief, Div. of Waters, Dept, of Roads 
and Waters, Bandoeng. 

Vecht (Dr. J. van der). Entomologist, Phytopathological 
Institute. Gen. Agricultural KxperiiiieiU Station, 
Buitenzorg. 

Veen (Dr. A. G. van) (1935, 1936), Chief, Chem, Dept., 
Eijkinan Institute, Batavia. 

Veen (Dr, R. van der). Agronomist, Besoeki Experiment 
Station, Djember. 

Velde (Ir. J. van de). Mining Engineer, Bandoeng. 

Velsen (P, J.). Biologist, Batavia. 

Venhuis (W. G.), Physician (Malaria), Soerabaja. 

Verbart (L.) (1939), Forester, (iovt. Forest .Service, 

Verbeek, Asst. Entomologist, Expt. Station West Java, 
Buitenzorg. 

Verbeek (F. A. Th. H.), I>ecturcr. Graduate School of 
Forestry, Madioen. 

Verboeket (Mr. K. F. J.), lecturer. Graduate School of 
Agriculture. Buitenzorg. 

Verbunt (J. A. M.). Professor of Dermatology and Venereal 
Diseases. Mefiical College, Batavia. 

Verdam (P.). Geologist. Shell Oil Co. (B.P.M.), % Head 
Office. Batavia. 

Verhaar (Drs. G.), Sugar Factory Lestari, Kerlosono, 

Verhaart (Dr. W. J. C.), First Assistant. Medical C'ollege, 
Batavia. 

Verhoef (Ir. L.) (1938, 1939), Chief Forester, Govt. Forest 
Research Institute. Buitenzorg. 

Verhoeven (Dr. F, R. J.) (1937), Keeper of the Government 
Archives, Batavia. 

Verhoog (Ir. J. M.), Institute of Soils, Gen. Agricultural 
Experiment Station, Buitenzorg. 

Verkuyl (Ir. A. H.) (1939), Forester, Govt. Forest Service, 
Soerabaja. 

Vermaat (Ir. J. G.), Agronomist, Experiment Station West 
Java, Buitenzorg. 

Vermast (E. Th.), Head, Radiotechnical Service. Dept, of 
the Interior, Bandoeng. 

Vermeulen (Dr, J. Th.) (1939), Government Archives, 
Batavia. 

Vermunt (Dr. L, W. J.), Geologist, Standard Oil Co. (Ned.- 
lnd. Kolon. Petr. Mij.), Soengei-Gerong. 

Verschoor (Ir. A. M.) (1939), Govt. Medical Service, 
Batavia (?). 

Verschuer (Baron Ir. F. B. van) (1938), t'hief Forester. 
Djombang Forest, Djomhang. 

Versteeg (Ir. A.), Mining Engineer, Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Versteeg (Ir. C.) (1929, 1936), Chief Forester, Poerwakarta 
Forest, Poerwakarta. 

Versteegh (Ir. B. A. J.) (1938), Forester, Banjoemas 
Forests, Foerwokerto. 

Versteegh (Ch.), Assistant, Govt. Forest Research Insti- 
tute. Buitenzorg. 

Versteegh (Ir. F.) (1937), Forester for C. Sumatra, Govt. 
Forest Service, Fort de Kock. 

Vertregt (M.), Supt., Sugar Factory Minggiran, Kediri. 

Viersen (H, F.), Office of the Census, Batavia. 

Viete (J.), Asst., Govt. Botanic Gardens, Buitenzorg. 

Vijzelman (H. E.), Phytopathological Institute, General 
Agricultural Exi)erimcnt Station, Buitenzorg. 

Vincent (J. A.) (1926. 1936). Chief Forester. East Celebes 
Forests, Raha. 

Via (M, D. Th.). Chief Inspector of Mines, Dept, of Mines, 
Bandoeng, 

[Visman (Dr. F. H.), late Member, Council of the Netlier- 
Jands Indies and President, Committee for the Pro- 
motion of Scientific Research in the Netherlands In- 
dies. at present Member, Board for the Netherlands 
Indies, Surinam and Curacao, New York City.] 

Visser (C. A. de) (1921, 1937), Govt. Veterinarian. Govt. 
Veterinary Service, Jogjakarta. 
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«• (Dr D. de). Teacher of Biology. Batavia. 

(Ir. A.). Engineer. Electric Power Div.. Dept, 
of Roads and Waters, liandoenit. . . „ 

Vlles (Ir, A. P. van der) (1936), Forester. Menado Forests. 

Vlugtef”1:tr. H.). Director. Hydrological Laboratory. 

Bandoeng. , \ 

Vogel (Ir. L. de). Chief Engineer (Div. of Harbours). 

Dept, of Roads and Waters, Bandoeng. 

Vogelsang (Ir. G. M. D.). Assistant, Medical College. 

Batavia. , , , . 

Vogelzang (Ir, W. M. L.). Extension Pedologist (Prov. 

Council for C. Java). .Semarang. 

Vollema (Ir. J. S.). Agronomist. ?:xperitnent Station West 
Java. Buitenzorg. 

Volten (Mr. P. G. A. K.) (19.37). Div. of Domestic Trade 
and Cooperation. Dept, of Economic Affairs. Batavia. 
Vonk (Ir. H.) (1926, 19.1.1). E.xtension Agronomist, Dept, 
of Economic Affairs. 

Voogd (Ir. C. N. A. de) (1932. 1937), Chief Forester. Ba- 
tavia- Buitenzorg Forests. Buitenzorg. 

Voorhoeve (Dr. P.). Folklorist and Archaeologist. Kahan 
Djahe (Sumatra). 

Voorraolen (Ir. J. A.) (1938). Extension Agronomist. 


Makassar. . . i 

Voort (Ir. M. van der). Institute of Soils. Cen. Agricultural 
Experiment Station. Buitenzorg. 

Vooys (Ir. I. P. de), Mechanical Engineer, .Shell Oil ('o. 

(B.P.M.), % Head Office, Batavia. 

Vor (D. W, J. de) (1930. 1937), Govt. Veterinarian, Prov. 
Veterinary Service, Djember. 

Vos (A. de). Taxidermist. Zoological Museum and Labo- 
ratory, Buitenzorg. 

Vos (Ir. B. B.) (1929. 1935). Chief Forester, Pasoerocan 
Forests. Malang. 

Vos (Dr. H. J,), Hydrobiologist, Ivaboratory for Marine 
Biology. Batavia. 

Vos (J. P. de) (1926, 1933), Director. Office of Weights and 
Measures. Bandoeng. 

Vos (L. de) (1939), Chemist, Laboratory for Chemical Re- 
search, Buitenzorg. 

Voute (J.), late Director. Bosschu Astronomical Observa- 
tory. Lembang, 

Vreede (Miss J. M. C.), Botanist, Sotrabaja. 

Vreedenberg (Ir. E, W,), Mining Engineer, Shell Oil Co. 

(B.P.M.), % Head Office, Batavia. 

Vreeling (Ir, L. H.) (1932, 1938). Chief Forester, Madioen 
Forests, Madioen. 

Vreugde (Th. L. J.), Seismologist, .Shell Oil Co. (B.P.M.), 
% Head Office, Batavia. 

Vries (Dr. E. de) (1937, 1939), Dept, of Economic Affairs. 
Batavia. 

Vries (Prof. Dr. E. de). Neurologist, .*ioerabaja. 

Vries (G. H. de). Sugar Factory Redjo-Agoeng. Madioen. 
Vroon (Dr. Ir. L. J.) (1938). Inspector. Div. of Agriculture. 

Dept, of Economic Affairs, Makassar. 

Vuure (K. van) (1930. 1937). Extension Ichthyologist 
(Fresh Water Fisheries). Dept, of Economic Affairs. 
Basoeroean, 


Waart (Dr. A. de). Professor of Physiology, Medical Col- 
lege, Batavia. 

Wagenaar (Ir. G. A. W.), Institute for Agricultural Tech- 
nology, t^en. Agricultural Experiment Station, Bui- 
tenzorg. 

Wal (P. K. C. van de). “Nederl, Handelsmij.”, Batavia. 

Walch Sorgdrager (Mrs. G. B.). Bacteriologist. Semarang. 

Walch (Dr. H.), First Assistant. Medical College. Batavia. 

Wamsteker (A. J.) (1938). Chief, Government Opium and 
Salt Sales Offices. 

Wamsteker (Mr. J.) (1938). Adviser. Dept, of Economic 
Affairs, Batavia, 

Wanrooy (Ir. G. L.), Institute for Agricultural Technology. 
Gen. Agricultural Experiment Station, at Bodjonegoro. 

Warmelo (Drs. W. van) (1936, 1938), Adviser (Small In- 
dustries), Dept, of Economic Affairs, Bandoeng. 

(Warners (Colonel C. J.), at present with Netherlands In- 
dies Govt., Brisbane.] 

Warners (Ir. C. J.), Chief, Technical Service, Postal. Tele- 
graph and Telephone Administration, Bandoeng. 

Warouw (Dr. S. J.), Ophthalmologist, Makassar. 

Waterschoot (Ir. H. F.) (1930, 1935), Extension Horticul- 
turist, Prov. Agricultural Extension Service. Soerahaja. 

Waveren (H. G. van) (1923, 1936), Govt. Veterinarian. 
Govt. Veterinary Service, Makassar. 


Waworoentoe (A. F.) (1930), Govt, Veterinarian for Ben- 
koelen. (riivt. Veterinary Service, Bengkoelen. 

Weber (Ir. D. W.), Inspector of Mines, Dept, of Mines, 
Bandoeng. 

Weber (Ir. F. B.) (1936, 1938), Extension Horticulturist, 
Dept, of h'conomic Affairs, Batavia. 

Weg (K. van der). Seismologist, Shell Oil Co. (B.P.M.), % 
Head Office. Batavia, 

Wehlburg (Ir. A. F.), Engineer, Section for Colonization, 
Div. of Waters. Dept, of Roads and Waters, Bandoeng. 

Weigand (Dr. W. L. A.) (1932). Chemist (for Gums and 
Resins). Laboratory for Chemical Research, Bui- 
tenzorg. 

Wennekers (Dr. J, H. L.). (Geologist. Standard Oil Co. 
(Ned.-Ind. Kolon. Petr. Mij.), Soengei-Cerong. 

Wentholt (F. A.), Institute of Soils, Gen. Agricultural Ex- 
Iieriment Station, Buitenzorg. 

Wentirk (Ir. E. G.). Architect. Sliell Oil Co. (B.P.M.), % 
Head (tfficc, Batavia. 

Wepf (Ir. W.) (1938), Chief Forester. Rlitar Forests. 
Blitar. 

Wermuth (Ir. E. D.) (1935, 1939), Scientific Assistant, 
Govt. Medical .Service. Bandoeng. 

West (Ir. N. van) (1937, 1939), Extension Agronomist for 
the Lampong Districts (especially colonization prob- 
len.s), Tandjongkarang. 

Westenberg (Dr. J.). Extension Ichthyologist, Batavia. 

Wester (J.) (1937), Assistant (Dairy Teclinitiuc), Govt. 
Veterinary Service, Bandoeng. 

Westerveld (Ir. H.), Chemist, .Standard Oil Co. (Ned.-Ind. 
Kolon. Petr. Mij.), Soengei-Gerung. 

Wethmar (Ir. A. G.), .Adviser, Java Sugar Experiment 
Station, Basoeroean. 

Wey (Dr. H. G. van der), Botanist, Tobacco Experiment 
Station, Medan. 

Weyers (E. W.) (1925, 1929), Head, Demonstration Farm 
"Pantjasan” (Dept, of Fxonomic Affairs), Buitenzorg. 

White (Dr. Ir. J. Th.) (1935. 1939), Head, Institute of 
Soils. Gen. Agricultural Experiment Station, Buitenzorg. 

Wiechers (Ir. I.). Engineer (Harbours), Dept, of Roads and 
Waters. Bandoeng. 

Wiesebron (Ir. J. A.), Govt. Medical Service, Bandoeng. 

Wieske (Ir. W,). Inspector of Mines, Dept, of Mines 
Bandoeng. 

Wijbrans (Ir. F. W. R.). Eijkinan Institute, Batavia. 

Wijers (E. W,). lx?cturer (Rice), Graduate School of Agri- 
culture. Buitenzorg. 

Wijk (Ir. C. L. van). Institute of Soils, Gen. Agricultural 
Experiment Station, Buitenzorg. 

Wijk (Ir. F. van). Materials Testing Station, Bandoeng. 

Wijk (T. van), Sugar Factory. Djalie. 

Wijnvoord (L. J.) (1931), Technician. Laboratory for 
Marine Biology, Batavia. 

Wijtman (Ir. P. H,). Technological Dept., Java Sugar 
Exj)l, Station. Basoeroean. 

Wilde (Ir. E. de). Engineer (Tin Processing), Banka Tin 
Mines, Banka. 

Wilde de Ligny (Ir. H. J. de) ( 1937), Extension Agronomist, 
Koe-pang. — Ix>ft Timor in 1942. 

Wilkens (Dr. J. Th.), First Physician, Military Medical 
Service. Bandoeng. 

Willems (Dr. W. J. A.). Prehistorian, Arcliaeological Serv- 
ice, Batavia. 

Willemsen (J. F. J,) (1939). Chemist, Laboratory for Chem- 
ical Research. Buitenzorg. 

Wind Hzn. (Dr. R.) (1938, 1939), Ciiief. Sales Office. Govt. 
Forest Service. Buitenzorg. 

Wlnkoop (Ir. W. van) (1934), Forester, Mantingan Forest. 
Manlingan. 

Wirtzflr. H.A. A. M.) (1929. 1931). Extension Agronomist. 
Prov. Agricultural Extension Service, Bandoeng. 

Wisaksono Wirjodihardjo (Mas), Institute of Soils. Gen. 
Agricultural Experiment Station, Buitenzorg. 

Wisse (Dr. J. G.), Physician (Tuberculosis), Bandoeng. 

Wit (Dr. F.), Botanist, Gen. Agricultural Experiment Sta- 
tion, Buitenzorg. 

Wit (H. C. D. de). Assistant. Govt. Botanic (.ardens, 
Buitenzorg. , . • 

Wit (J.) (1935), Section of Large Plantations, Div. of Agri- 
culture, Dept, of Economic Affairs, Batavia. 

Witjens (Colonel Dr. J. C.). Head. Military Veterinary Ser- 
vice, Bandoeng (?). 

Witkamp (H.), Zoologist and Geologist, .Sumorindu ( Borneo) 

Witzenburg (Ir. J. H. van). Chief Engineer. Exterior Dis 
tricts Section, Dept, of Roads and Waters. Makassar. 
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Woensdregt (Dr. M. M. G.), Physician, Pengalengan. 

Woerd (L. A. van der), Assistant, Medical College, Batavia. 

Woerden (C. L. L. H. van) (1937), Assistant Hortulanus, 
Govt. Botanic Gardens, Buitenzorg. 

Wolff von WUlfing (C. Ch.) (1939), Sales Office, Govt. 
P'orest Service. 

Wolff von WUlfing (Dr. H. E.) (1931, 1934), Director, Govt. 
Forest Research Institute. Buitenzorg. 

Wolff Schoemaker (C. P.), Emeritus Professor of Architec- 
ture, Institute of Technology. Bandoeng. 

Wolff (Dr. J. W.) (1939), Laboratory of the Govt. Medical 
Service. Soerabaja. 

Wolff (S. W. de). Head. Provincial Medical Service. 
Batavia. 

Wolterson (Ir. J. F.) (1937), Forester. Telawa Forest, 
Telaua. 

Woltjer (Dr. H. R.), Professor of Physics, Institute of 
Technology, Bandoeng. 

Woude (Ir. C. A. A, van der). Materials Testing Station, 
Bandoeng. 

Wulfften Palthe (Dr. P. M. van). Professor of Psychiatry 
and Neurology, Medical College, Batavia. 

Wyatt (Ir. A.) (1938), Extension Agronomist, Dept, of 
Economic Affairs, Buitenzorg. 

Wyers (E. W.) (1925, 1929), Senior Agronomist, Div. of 
Agriculture, Dept, of Ex:onomic Affairs, Batavia. 

Wytman (Ir. P. H.), Mechanical Engineer, Java Sugar Ex- 
periment Station, Pasoeroean. 

Yellema (R. W.), Lecturer, Planters School, Malang. 

Ypenburg (P. J.) (1939), Head, Laboratory for Research 
on the Conservation and Preservation of Ship Hulls, 
Navy Yard, Soerabaja. 


Ypma (P. C. M.) (1927, 1934), Govt. Veterinarian. Govt. 
Veterinary Service, Tegal. 

Zainal (Dr.) (1935), Lecturer, College for Indonesian Physi- 
cians, Soerabaja. 

Zeben (R. J. F. van) (1926, 1930, 1936), Director. College 
for Indonesian Physicians, Soerabaja. 

Zeilinga (A. E.) (1939), Extension Horticulturist, Dept, of 
Economic Affairs, Palembang. 

Zerb (J. D.) (1933), Adviser, Dept, of Economic Affairs. 
Batavia. 

Zeventer (D. van) (1922), Technician, Veterinary Research 
Institute. Buitenzorg. 

Zeverling Buisman (Ir. A. S.), Professor of Theoretical and 
Applied Mechanics, Institute of Technology, Bandoeng. 

Zeylemaker (Mr. J.) (1938), Adviser, Govt. Forest Service, 
Batavia. 

Zeylmans van Enunichoven (Dr, C. P. A.), Assistant 
(Geological Cartography), Dept, of Mines, Bandoeng. 

Ziesel (Dr. J. H-), Physician, Palembang. 

Zijll de Jong (Ir. H. K. van). Chief, Highway Section, Dept, 
of Roads and Waters, Bandoeng. 

Zijll de Jong (Ir. J. van) (1938), Chief Forester, West 
Borneo F'orests, Pontionak. 

Zijp (W. A.) (1938), Govt. Forest Service, Buitenzorg. 

Zoeten (Ir. I. P. de). Mechanical Engineer, Shell Oil Co. 
(B.P.M.), % Head Office, Batavia. | 

Zuidema (Dr. P. J.), Diagnostician, Petr. Hospital, Jog- 
jakarta. 

Zwart (Ir. W. G. J.) (1939), Chief Forester, Govt. Forest 
Service, Buitenzorg. 

Zwieten (Dr. M. van) (1923, 1939), Govt. Veterinarian, 
Govt. Veterinary Service, Palembang, 
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— Short articles — Reports 

Jamhs F. Engers: The Board for the Nether- 
lands Indies, Surinam and Curasao: - After the 
occupation of the greater part of the Netherlands 
Indies in the spring of 1942, three principal 
organs of the Government of the Indies were 
established on foreign soil. The Lt. Governor- 
General was shortly appointed Minister for the 
('olonies in the Netherlands C'abinet, then resid- 
ing in London, and around him the (jovernmeiit 
of the Netlu'ilands Indit'S was organized. In 
M(‘ll)ourne the Netherlands Indies Gommission 
for Australia and New Zealand was established, 
which eventually combined with the principal 
elements of the I.ondon setup bec'aiiK' the Gov- 
ernment of the Netherlands Indies in Brisliane 
under Dr. van Modk as l.t. (_'»overnor-(i(‘neral 
who had resigned as Minister for the Colonies. 

The third organ of the Netherlands East Indies 
administration was established in the United 
States, the Board for the Netherlands Indies, 
.Surinam and C'ura^ao with offices in New' York 
and Washington. It is with the hitter that we 
are concerned here. 

'The need for a Netherlands East Indies repre- 
sentation in the Unitt'd States during the war 
arose logically because of the prominent part 
which the United States was taking in the affairs 
of the war, ami w'ould most likely in the affairs of 
reconstruction. 

At about the same time the Netherlands Gov- 
ernment was planning to establish an organiza- 
tion for the promotion of the economic interests 
of the Netherlands in the United States. It was 
therefore decided to combine both projects. 

By Royal Decree of August 28, 1942, No. I, a 
Mission for the Economic, Financial and Ship- 
ping Affairs of the Kingdom was established in 
the United States, composed of a Netherlands 
Board and a Board for the Netherlands Indies, 
Surinam and Curai^ao. The Mission was placed 
under the general supervision of Her Majesty’s 
Ambassador in Washington. 

By this same Decree, the Board for the Neth- 
erlands Indies, Surinam and Cura(,ao was for- 
mally entrusted to deal w ith all problems relative 
to the economic and financial affairs of these ter- 
ritories in the Western Hemisphere, according to 
directives given by the Minister for the (bionics. 

The work of the Board for the Netherlands 
Indies, Surinam and Curacao can best be charac- 
terized as serving the w'ar effort of the United 
Nations, and especially of the Netherlands In- 
dies. 

The Division of Dot umentation and Information 
has as its task to supply all information regarding 
the Netherlands Indies to American public and 
private organizations as well as to individuals. 
It collects data about the situation in the occu- 
pied countries of the Far East and has a large 
clipping department. Until the end of the war it 
had its own radio department broadcasting to 
the Netherlands East Indies from the Pacific 
Coa.st. It has given assistance to the Office of 
War Information and the radio services. 

The Division for Industrial Reconstruction has 
been entrusted with the task to prepare the re- 
construction of the Indies industries. It pre- 


— Notes — Reviews f etc, — 

pared the SiT.SEN-plan for relief and reconstruc- 
tion of the Netherlands Indies industries, rail- 
roads, comnumications, shipping and fishing, 
named after its originator, tlie late P. H. W. 
SiTSKN. I his called for an emergency import 
program of 500,000 tons through a combination 
of private enterprise and government supervi- 
sion. The rehabilitation of the tin and oil indus- 
tries remained in the hands of the private cor- 
porations, under broad supervision by the divi- 
sion. Large purchases have been made for relief 
and rehabilitation of the Indies through the 
Netherlands Purchasing Commission. 

'I'he Division for Agricultural Reconstruction 
has preparetl for the rehabilitation of the export 
agricult ur<‘s such as rubber, tea, and many others. 
For this purpose competent technical personnel 
has been engaged to be .sent to the liberated parts 
of the archipelago at a moment’s notice, and the 
necessary materiel was purchased in the United 
States through the Netherlands Purchasing (.'om- 
mi.ssion. 

Both reconstruction departments have to 
acknowledge a great deal of friendly assistance 
from American Government agencies and private 
enterprise. 

While both departments had based their calcu- 
lations on a fight to the finish by the enemy, the 
speedy surrender of the Japanese after victory in 
Europe has given gr(‘at hope that a return to 
normal trade and export conditions in the Neth- 
erlands East Indies can be expected at an early 
date. 

The Division of Finance has represented the 
(iovernment of the Netherlands Indies in the 
United States in the field of finance. It has con- 
ducted discussions with Treasury otilicials as well 
as with private American banks regarding finan- 
cial assistance to the Indies. 

Notes about various other activities of the 
Board will be found below, the activities of the 
Central Depository Library for the Netherlands 
Indies may be of special inter(‘st to the readers of 
this volume. 

The original comjiosition of the Board was as 
follows: 

Dr. G. H. C. Hart — Chairman, 

E. C'. Zimmerman — Vice-Chairman, 

Dr. P. Honig, 

Dr. P. H. W. SnsEN. 

In November, 1942, Raden Loekman Djaja- 
DiNiNGR.vr became the fifth Member of the 
Board while during 1943 Dr. j. (^ Brons also 
served as Member of the Boartl. Messrs. Hart 
{see p. 470), Dj.\jauiningrat and Sitsen p. 
469) have since passed away; Dr. Brons w'as ap- 
pointed Acting Governor of Surinam at the end 
of 1943, and retiretl from the Board. 

At present, composition of the Board is as fol- 
lows: 

Dr. D. Crena de Jongh Chairman, 

E. (". Zimmerman — Vice-Chairman, 

F. C. Aronstein, 

Dr. P. Honig, 

Dr. F. H. VisMAN, 

G. J. J. WOUTERS. 

The office of the Board is at 10 Rockefeller 
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Plaza, Now York 20, N.Y., with a sulvoffice in 
Washington, D.C'., 1620 Belmont Street, North 
West. 

Board for the Netherlands Indies, 
Surinam and CuRAfAo, 

New York City. 


PiKTKR Honig and Frans VKRnooRN: The 
Central Depository Library for the Netherlands 
Indies in New York City: — At the time of the 
Japanese invasion there was in the Netherlands 
Indies a large number of libraries, ranging in size 
and importance from a few very large libraries, 
like those of the ( ollege of Medicine, the Library 
of the Department of Economic Affairs, and the 
Library of the Royal Batavian Society of Arts 
and Sciences, to the small village libraries for 
the Indonesian population. The large special 
libraries were subscribing to practically all for- 
eign journals in their field and were acquiring 
almost any foreign technical book which seemed 
of some importance or interest. As a result, the 
library resources of the Netherlands Indies were 
considerable; it has often been sai<l that they 
were unsurpassed in any tropical country. 

A few months after the invasion of the Nether- 
lands Indies, the Board for the Netherlands Indies 
Surinam and Curasao was e.stablished in the 
U.S.A., chiefly to prepare for the economic re- 
construction of the Netherlands Indies. Know- 
ing of the extraordinary difficulties ‘ which con- 
fronted libraries after the First World War when 
they tried to complete their sets of scientific and 
technical periodicals (serious gaps still exist today 
in North American and British holdings of for- 
eign materials produced during the First World 
War), this Board at an early date formulated a 
programme for the acquisition * of periodicals 
and books for the Netherlands Indies. Accord- 
ing to this programnu', not all but the majority of 
the important periodicals, pamphlets, and books 
which would have been received in the Nether- 
lands Indies in normal times have been acquired 
by the Board and stored in New York (aiul els<‘- 
where)’ until they can be shipped to the Nether- 
lands Indies. 

‘ The American Library Association, throURh its Committee 
to Aid Libraries in War Areas, has been collectinR jieriodi- 
cals for distribution to libraries of war torn areas. To that 
end. they have solicited and received the assistance of pub- 
lishers who are furnishing lists of the European and Asiatic 
institutions which, before the war. had subscriptions to 
their publications. 

It is not anticipated that there will be enough copies of 
the periodicals for all former subscribers, and in making 
selection of what institutions will receive available copies, 
consideration is being given to (a) geographic distribution, 
so that important research centers are considered first and 
material will be available to the greatest number of scholars 
interested in a particular subject; and (ft) the size and im- 
portance of an institution’s or a library’s usual clientele 
and its willingness to allow its use by others who need ac- 
cess as well as its post-war status and plans. 

h'or this distribution, the A.L.A. has drawn up a tenta- 
tive list of priority by country. According to this list, the 
24th copy of a given periodical would reach the Nether- 
lands East Indies. If this fact is taken in conjunction with 
the fact that, on the A.L.A.’s report dated Dec. 31, 1944, 
of the 359 periodicals held for distribution in war areas, 
approximately only one-half have been obtained in more 
than 20 copies, it can readily be seen that the Netherlands 
East Indies should do everything possible to help itself ob- 
tain current subscriptions and back issues at least as far 
as 1942. 

> Efforts of a similar nature have been undertaken by, or 
on behalf of the governments of Denmark, Sweden, Norway, 
China, Poland. Belgium, etc. 

* The Netherlands Indies have been happy to have on 
the Board of the Netherlands Indies a number of men who 
perfectly understand the importance of a good acquisition 
programme. From discussions and correspondence with ad- 
visers of certain other temporarily occupied countries, it 


Early in 1943 the first orders covering the con- 
tinuation of 340 periodicals in 753 copies were 
issued. The first orders were made out by Ver- 
DooRN, Botanical Adviser to the Board for the 
Netherlands Indies, Surinam and Curasao, after 
some study in Washington libraries, and included 
particularly periodicals for the Department of 
Economic Affairs and the principal experiment 
station libraries. It appeared that no copies 
of certain Latin American and Russian periodi- 
cals had hitherto been available in the Nether- 
lands Indies; some of the most important were 
added to our lists. After a time, this work be- 
came so extensive and complicated that the 
Board authorized Verdoorn to organize a Cen- 
tral Depository Library for the Netherlands Indies. 
Phis library was (‘stablished in July 1943 with an 
office at 441 Lexington Avenue, New York C ity, 
and Miss E, van Aaltkn, a Netherlands-born 
professional librarian, was put in charge of it. 
Periodicals in many fields were now added. The 
library was especially fortunate in having the 
advice* of Dr. ('. Bo.sS( hiktkr (C'hemistry), 
Prof. Dr. Bart J. Bok (Astronomy), Ir. Ai.KX 
L. TER Braake (Mineralogy), Major Ir. S. van 
Braam (Engineering), Ir. (L Otten (Engineer- 
ing), Prof, Dr. 1. Snapper (Medicine), while 
Messrs. Dr. P. Honk;, Dr. Grena de Jongh, 
Raden L, Djajadiningrat, Dr. F. H. Visman, 
H. Bos, H. DE VoOGD, Dr. J. von Beusekom and 
J. F. Engers gave valuable advice concerning 
the acquisition of general p^pdicals, material 
dealing with the humaniora, jlc. 

'Powards the end of 1943, wders covering the 
majority of the more important periodicals ^ 


appears tbai not all governments were so lucky in having 
such far-seeing officials. In certain cases the advisers, who 
hold themselves responsible for the acquisition programme, 
complain that they meet daily with men in high and low 
positions who do not understand the need of giving so much 
attention during a war to the acquisition of periodicals and 
books, mostly "material which has no bearing whatsoever 
on the conduct of war." Once, when asked to do so, Ver- 
doorn formulated the following advice for an official of an 
allied, occupied country: — 

(a) Be prepared to explain in detail, day after day, that 
all progress is based on research and all research to a large 
extent on the study of literature; explain also, when neces- 
sary. that war is a form of politics and that politics, again, 
is applied philosophy and that all these things have a strong 
bearing on recent progress and advances in many fields and 
in many parts of the world. 

(ft) Emphasize that there is a daily increasing paper 
shortage and severe paper rationing all over the world. All 
publishers print at present fewer copies than in normal 
times. There will be quite a struggle to get hold of the lit- 
tle that may be left after the war. 

(f) Explain that the ratio of books going to libraries and 
to individuals is changing from generation to generation in 
such a way that less and less material is going into private 
collections (which some day will come again on the market) 
and more and more to libraries (which, as a rule, keep what 
they acquire). 

(d) Make clear that not even one per cent of material in 
periodicals is ever reprinted and less than ten per cent of 
books and pamphlets, and that the books which are never 
reprinted are very often of more scientific value than the 
textbooks which arc reprinted. 

(«) Make clear that photostats and microfilm apparatus 
are an aid to library work but not in any way a substitute 
for libraries. 

* Though this was considered at one time, the Central 
Depository Library for the Netherlands Indies has never 
had the assistance of a formal "Advisory Committee” such 
aa that organized by the governments of some other coun- 
tries. After decisions concerning the periodicals to be sub- 
scribed to had been made, the duty of these "Advisory 
Committees" has been mostly to give moral support or to 
obtain funds, for which there has been no need in our case 
(f/. above). 

* Vhrdoorn and Miss van Aalten made lists of the 
principal periodicals in the fields which it was considered 



463 


Serta Malesiana 


formerly received in the Netherlands Indies had 
been placed. This material, as far as it concerns 
North American periodicals, is beinj? stored and 
packed by Messrs. G. E. Stechert, at 31 East 
10th Street, New York City. 'I'he packages are 
numbered and the title and number entered in a 
card index. The Central Depository Library is 
acquiring its periodicals in 1-6 sets. About ten 
per cent of the acquisitions are received without 
charge. Many hundred books have been ac- 
quired, of which part have been dei)osited in a 
hand- and reference library in the Ofiices of the 
Board for the Netherlands Indies, Surinam and 
('ura<;ao, at 10 Rockefeller Plaza, New York City, 
and part Stechert is packing for shipment to the 
Netherlands Indies. Also, currently many tech- 
nical books have been shipped to the Economic 
Reconstruction Section of the Neth. Indies De- 
partment of Economic Affairs in Australia, as 
well as many medical books to Dr. Bonnk of the 
Neth. Indies Medical Mission, also in Australia. 
These will eventually reach the Netherlands 
IndicvS. 

Furthermore, the library is subscribing to vari- 
ous periodicals of an economic and technical na- 
ture which are being .sent monthly to the Neth. 
Indies Department of Economic Affairs, Aus- 
tralia. • . ■ 

Close* cooperation was established with the 
Netherlands Govt. Commission for Scientific Docu- 
mentation (which is responsible for the official 
acquisition programme on behalf of the Nether- 
lands) in London. Material ordered by this 
organization in the Americas i.s received, sorted 
and stored by us at 235 E. 38th Street, New York 
C'ity. Vt:Rr)ooRN, and later Miss van Aai.ten 
and several advisers, helped select American peri- 
odicals for the Ni'therlands Govt. Commission 
for Scientific Documentation. 1 his commission, 
on the other hand, undertook to store in London 
the material ordered for the Netherlands Indies 
in the United Kingdom, where, with the kind 
help of the energetic .secretary of the Netherlands 
Govt. Commission for Scieiitif c Documentation, 
Ir. A. F. H. BlaauW', it has been put in Unilever 
I louse, London, E. C. 4, awaiting shipment to 
the Netherlands Indies at the appropriate time. 
This Committee, working in close cooperation 
with the Conference of Allied Ministers of Edu- 
cation, Books and Periodicals Commission,^ has 
also ordered a large number of books on behalf of 
the Netherlands Indies libraries. 

For the benefit of those interested in work of 
this kind, we should like to state that, unless it is 
possible to have the help of a reliable agent, it is 
desirable to store all publications as close to the 
office of the Central Depository Library as pos.si- 
ble in order that not too much time will be lost 
in commuting between the ofiice and the storage 
rooms. The incoming books, periodicals and 
journals have to be checked and entered in an 
accession book just as in any other library. I he 


war situation makes the task of persons responsi- 
ble for this work somewhat difficult; many num- 
bers, indices, and titles gc't lost in some way or 
another and hav'e to be replaced as quickly as 
pos.sible. 

During the war, most books are being pub- 
lished in smaller quantities than normally. Ex- 
perience has shown that they sell out very fast 
(especially in the British Empire). Lists of new 
books mu.st be watched carefully and reported to 
the responsible advi.sers. In .several instances 
recent British books of the international mono- 
graph type sold out within a few months. We 
endeavour to distingui.sh between textbooks and 
.semi-popular books which are likely to be re- 
printed or to be superseded by other books, on 
the one hand, and books, memoirs and mono- 
graphs which contain original material (of the 
kind we find in a scientific periodical) and, as ex- 
perience shows, are hardly (‘ver reprinted, though 
c.g, a chemical memoir is more likely to appear 
again than a zoological memoir, on the other 
hand. 

Books, then, have been ordered by our Library 
in fair number, though on a much more restricted 
scale than the periodicals. F^amphlets^ of hi.s- 
torical importance were also acquired, espi'cially 
by J. F. Engeks (general) and by W. J. LiUiARD 
(agriculture) and F. Verdookn (material for the 
Botanic Ganh'ns at Buitenzorg). 

Though lists of continental periodicals of spe- 
cial importance have be(*n made, they have not 
been purcha.setl, inasimicli as we gathered from 
reports rec(*ive(i by the Board for the Nether- 
lands Indies, .Surinam and Curasao, that they 
were b(‘ing collected for the Netherlands Indies 
by the Colonial Institute of Amsterdam. 

In June, 1^44, Mi.ss van /Xai.ten resigned, 
after being appointed to the Netherlands Studies 
Unit of the Library of C'ongri'ss in Washington, 
D.('. She was succeeded by Mi.ss K. F. Har- 
TOGU, who, upon joining the “ Nederlandsch 
Vrouwen Ihilp ('orps," was followed by Mrs. C. 
DK Gkoot, formerly of the Ni'therlands Exchange 
('ontrol, who lived in the Netherlands East In- 
dies from 1939 till 1941. She had the assistance 
of Miss H. Rvhin, formerly of the New York 
Public Library. I'he help rendered by Mr. J. A. 
MER.St H should also be mentioned. 

At one time Vkrdoorn and later Miss van 
Aaltkn made considerable efforts to receive ex- 
change materials formerly sent to the Nether- 
lands Indie.s. A number of large institutions 
{e.g., the U. S. Department of Agriculture) re- 
port that they are nolding all material on behalf 
of the Netherlands Indies and, in certain other 
cases, institutions (especially a few in Brazil) ex- 
pre.s.scd their confidence in the future by offering 
material not formerly sent to the Netherlands 
Indies for possible later exchange. On the whole, 
these efforts were not too successful. It should 
be clearly understood that the Netherlands In- 


necessary to cover {e.g. medicine, chemistry, engineering, 
etc.). With the help of our advisers these lists were cheeked 
with various standard bibliographies (e.g., Ulrich). In 
certain cases the standard bibliographies were not too suit- 
able for a tropical country. 

Another problem which presents itself is the surprising 
number of new, often ephemeral periodicals which continue 
to appear all over the world in spite of war difficulties. 
They are often of interest to specialized libraries and need 
constant watching. 

• This Commission issued a very handy monthly list of 
new scientific and technical books which was prepared in 
such a way that it could be used as a basic order list. 


r There appear in time of peace and war numerous small, 
ncr-bound booklet.s of all kinds, especially on timely 
liects. Individually they are not always too important, 
i are, therefore, often overlooked. In a large library, 
wever. these pamphlets in a given field must Ire present 
completely as possible. The N. E. I., e.g., will want cop- 
of all pamphlets dealing in some way or other with 
pan warfare in the tropics, etc. The British and Amerj- 
t» trade and library journals, as well as the I an-Amen- 
n Bookshelf" and certain South American trade journals, 
ve been watched constantly for titles of this nature, 
ley can be ordered, as a rule, without instructions from 
e advisers, for only small sums are involved and they 
ve to be gathered completely and quickly. 
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dies received much less material on an exchange 
basis than, e.g., the Netherlands. In this con- 
nection it may be of interest to give a list of the 
principal scientific periodicals published in the 
Netherlands Indies as of November 1941 {sec. 
Natuurwet. Tijdschr. Ned. Indie 101, 11, 
1941): — 

Annals of the Botanic Gardens, liuitenzor(>. 

Archief voor de Suikerindusirie. 

Archief voor de Koffieculluur. 

Archief V(x>r de Rubber culinur . 

Archief voor de Theecultuiir. 

De Ber^cultures. 

Bulletin of the Botanic Gardens, Buitenzorg. 

Bulletin van het Deli Proefstalion, 

Bulletin of the Netherlands Indian Volcanologu al Survey. 
Rntomologische Mededeelingen v. Ned. Indi'i. 

Geneeskundig Tijdschrift r. Ned. Indiif. 

De I ndische Jagcr. 

De Ingenieur in Nederlandsch Indif. 

Jaarboek v. d. Topographischen Dienst. 

Jaarboek v. d. Dienst van den Mijnbouw, 

Landbouw. 

Mededeelingen v. h. Algemeen 1‘roef station voor den Land- 
bouw. 

Mededeelingen v. d. Dienst f. d. Volksgezondheid. 
Mededeelingen v. h. Deli Proefstalion. 

Mededeelingen v. h. Proefstalion v. d. Vorstenlandsche Ta- 
bak. 

Ned. Indische Diergeneeskundige Bladen. 

Ned, Indisch Pharmaceutisch Tijdschrift. 

Ned. Indische Geographische Mededeelingen. 

Tectona, 

Treubia. 

De Tropische .\atuur. 

V erhandelingen v. h. Kon. Magn. en Meteor. Observalorium. 
Verslag v. d. Vereeniging v. Proefstationspersoneel. 

Verslag van het Ned. Indisch Natuurwetenschappelijk 
Congres, 

Verslagen van de Ned. Indische Vereeniging tot Natuur- 
bescherming. 

Welenschappelijke Mededeelingen van den Dienst r. d. 
Mijnbouw. 

Little is known of the influence of the war on 
the library resources’^ of the Netherlands In- 


• The following historical notes have been kindly prepared 
by Miss van Aai.ten. 

The evolution of the library situation in the Netherlands 
East Indies can be divided in three periods: — 

Until 1816. — In 1778 the first library of importance — 
still the largest general scholarly library in the East Indies 
— was founded: the library of the "Kon. Bataviaasch 
Onootschap voor Kunsten en Wetenschappen" in Batavia 
(for a general historical account of this society, see F. D. K. 
Bosch 1938, Bull. Kol. Inst. Amsterdam 1:116-124). The 
humanities, geography and anthropology have, from the 
beginning, been well represented. A survey of the first 
period of the library may be found in the 1936 Yearbook of 
the Society (p. 235-241). The library of the College of Law, 
classified by a system prepared by Prof. J. van Kan, has 
been housed in the premises of this Society since 1924. This 
library has ca. 300,000 books. The manuscript collection is 
Important, too; a description of the Malayan, Javanese 
and Kawi MSS, may be found in the supplementary cata- 
logue of 1872 by A. B. Cohen Stuart. In 1940 they pub- 
lished a printed catalogue on the subject of history, which 
is in the Library of Congress. In 1938 a mimeographed 
catalogue on human geography and anthropology was pub- 
lished; this is available in the Library of the Netherlands 
Information Bureau. 

The society’s library also endeavours to compile a central 
catalogue comprising all book titles, with the exception of 
the natural sciences, from the libraries in the East Indies. 

I'he period 1816-1910. — In this period the different de- 
partmental, municipal and other governmental libraries 
for the use of government employees, military men and 
educational institutions were founded. The different agri- 
cultural experiment stations and "’s Lands Plantentuin" 
assembled also sizable libraries in their fields. 

The following professional societies established libraries 
for the use of their members: Kon. Instiluut van Ingenieurs, 


dies. One hopes that the Batavia-Buitenzorg 
and Soerabaja areas have escaped the fate of 
Manila, where most of the libraries and museums, 
containing irreplaceable collections, the fruits of 
forty years of work, have been destroyed. As 
soon as reports to the contrary are received it 
will be the task of our Central Depository Li- 
brary to care not only for the publications is.sued 
since the Indies lost their freedom, but also for 
earlier publications, primarily (/) important hand 
and reference books, and S(‘ts of the mon* irn- 
lX)rtant periodicals. Material of this kind, how- 
ever, is at present already difficult to obtain. A 
little relief is offered by certain modern offset re- 
print editions, but this cannot fill more than a 
fraction of one per cent of the needs, in case 
larger libraries are lost. 

Note: — Individuals or institutions who have 
scientific books, periodicals, pamphlets, photo- 
graphs, and memorabilia which they would like 
to give to the Central Depository Library for 
transmittal in due time to an appropriate Institu- 
tion should communicate with: “The Librarian, 

Afd. Indi'i, and Kon. N aluurkundige Vereeniging. The last 
institution lias a union catalogue for science periodicals. 

In this period different " Volksbibliotheken" were 
founded by private enterprise with staffs who worked 
mostly pro deo; "de Maatschappij tot Nut van het Alge- 
meen, " "de Loge" and the Roman Catholic Church were 
the chief initiators. 

The period 1910-hodie. — The government took over the 
organization of the popular libraries, the "Kantoor voor do 
Volkslectuur ” (Balei-Poestaka, Palace of Literature), which 
provides literature for the Indonesians in their own lan- 
guages, was founded, and books were placed on deposit in 
public schools. .Since 1916 Dutch public libraries have been 
e8tabli.shed, but they found less interest than the libraries 
for the Indonesians. 

In the 1920’s. with the establishment of the Universities, 
the University libraries wereiounded. The Law Library 
has already been mentioned. The Medical College Library 
has its own building, and in 1939 plans for a new building 
were ready, P'ach library has a union card catalogue of the 
books in its special field available in Java and Sumatra. 
The College of Medicine is a rapidly growing institution; 
the number of new students for 1937, ten years after the 
founding of the college, ranked second in comparison with 
the four leading medical schools in the mother country. 

The "Vereeniging tot Bevordering van het Bibliotheek- 
wezen" was established in 1916, but existed only until 1920. 
Dr. VAN Lummel and Prof, van Vuuren founded this asso- 
ciation; they did a splendid work, and it is too bad that their 
task has not been continued by others. 

In the journal Bibliotheekleven many interesting articles 
and data on the libraries of the Netherlands Indies may be 
found. In 1940 Messrs. Kolff of Soerabaja established the 
Nieuwsblad voor den Boekhandel in N ederlandsch Dost Indi'i 
(the last number was probably issued in January 1942). 
The May and June 1941 numbers contain a very exten- 
sive account, with tables and statistical data, of the librar- 
ies in the Netherlands Indies ("Openbare I^eszalen, Bib- 
liotheken en Volksbibliotheken in Nederl.-Indie "). Some 
other recent references which may be of interest follow: 
Bernet Kempers, a. J., 1939: De bibliotheek van het 
K. Bataviaasch Genootschap (Bibliotheekleven 1939, p. 
207-210). — Bloys van Treslong Prins, P. C., 1934: Het 
landsarchlef te Batavia (Navorscher 82:259-287; 83:74-96, 
97-106). — Hasselt, j. M. van, 1939: De boekerij der 
geneeskundige hoogeschool en andere bibliotheken te 
Batavia (Bibliotheekleven, p. 105-114), — Hasselt, J. M. 
VAN, 1938: Het kantoor vwr de Volkslectuur (Bibliotheek- 
leven, 1938, p. 122-126). — Luhberhuizen-van Gelder, 

A. M.: Lecszaaltoestanden in Nederlandsch-Indii? (Bibli- 
olhecklevcn 19:113-146). — Neth. East Indies/Departe- 
ment van Onderwijs en E)ercdicn8t/Kantoor voor de Volks- 
lectuur, 1930: Rcsultaten (Weltevreden) ; continued in 
Departement van Koloni^n, Indisch Verslag. — Verhoe- 
VBN, F. R. J., 1940; Geschiedenis van het Indisch archief- 
wezen van 1816-1854 (Tijdschrift voor Indische Taal-, 
Land- en Volkenkunde 80, 4). 
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Central Depository Library for the Netherlands 
Indies, 10 Rockefeller Plaza, 14th Floor, New 
York 20, N.Y.,” who will be glad to arrange for the 
removal of such collections. Especially desired 
are reports of all kinds dealing with agricultural 
and industrial enterprises. 

Board for the Netherlands Indies, 
Surinam and Curasao, 

New York City. 

Frans Verdoorn: A card index of war-time 
literature on tropical agriculture of interest to the 
Netherlands Indies:- Since the autumn of 
1942, on behalf of the Board for the Netherlands 
Indies, Surinam and Curasao, I have been ^oing 
through the principal North American, British, 
tropical American, and similar and, insofar as 
possible, certain continental abstracting journals 
which deal with agriculture, biology and related 
subjects. Each item, reference, abstract, etc. 
that referred to tropical and subtropical agricul- 
ture (in the widest sense of the word), and could 
be of some importance, either directly or indi- 
rectly, to the Netherlands East Indies I trans- 
ferred to a card. 

I tried not to overload the index. Even so, 
when I believed it might be of some methodologi- 
cal interest, I have included information about 
temperate crops and problems. 

The following subjects are represented in the 
index: 

SKCTIONS 


Introductory 1-17 

Cereals and starch plants 18 -36 

Sujjar plants 37-41 

Oil plants 42-54 

Coffee — Tobacco 55-67 

Fibre plants 68-88 

Rubber plants 89-106 

(iuin and resin yielding plants 107 

Tannin yielding plants 108 

Essential oil plants 109-114 

Spices 115-122 

Medicinal plants 123-129 

Insecticide plants 130-132 

Dye plants 133 

Fruits 134-148 

Potato and vegetables 149-161 

Grassland and forage plants 162-163 

Cover crops and shade trees 164 

Dendrology and forest pathology 165-170 

Ornamental and hedge plants 171-173 

Other economic plants 174 

Weeds and weed problems 175 

Microbiology 176 

Phytopathology and economic entomology 177-178 

Tropical dairying (and books on zoology) 180 

Fisheries 181 

Sericulture 182 

Apiculture 183 

Nutrition 184 


The classification used has been based chiefly 
on the classification scheme of the index of the 
Colonial Institute of Amsterdam. Every classi- 
fication, however, is artificial and has its own 
advantages and disadvantages. A mimeo- 
graphed booklet reporting in detail the classifica- 
tion scheme followed has been issued on behalf of 
the collaborators of the Board. 

The card index may be consulted in the oflice 
of the Board for the Netherlands Indies, Surinam 
and Curasao in New York City. As soon as pos- 
sible, it will be transferred to the Netherlands In- 
dies, and the various sections will be distributed 
among the principal specialists and technicians 
in order that they may easily and quickly ac- 
quaint themselves with the chief advances of the 


war years. And it is really amazing how much 
work in tropical agronomy has been going on all 
over the w'orld in spite of wartime difficulties! 

Chronica Bot.\nica, 
Waltham, Mass. 

Recent Bibliographies on the Netherlands East 
Indies: -- Early in 194.S the Library of Congres.s 
published a bibliography of 208 two-column 
pages on the Netherlands East Indies. Copies of 
th(' publication were immediatidy made available 
to the allied war agencies, and have been found 
very useful by many of them. 

Despite its size, the bibliography doc'S not at- 
tempt to cover all published material in its field. 
Its emphasis is ufion current and relatively recent 
publications, and an effort has been made to in- 
clurle all important books and periodical articles, 
available in the U.S.A. and published after 1930 
and 1932, respectively. In each instance, a li- 
brary or libraries in the U.S.A, where the item is 
located has been indicated. 

The Repertoriurn op <le literatuur betreffende de 
Nederlandsche Kolonien, a bibliography of peri- 
odical articles from 1866 to 1932, has been dis- 
continued, and the publication now issued by the 
Library of Congress may be considered a contin- 
uation of this work. It is, however, in certain 
ways more inclusive, as book tith'S are also — and 
primarily — listed. Among the wide range of 
topics covered, the bibliography includes a wealth 
of anthropological material on the dilTercnt races 
ol the Netherlands East Indies. The biological 
S('ienc(‘S, unfortunately, have not always been 
covered as completely as the humaniora, sociol- 
ogy, etc. 

A detailed classification .scheme groups the 
related titles and an analytical table of contents 
shows on what page a certain class can be found. 
Class XVII in the text, for example, brings to- 
gether material on individual islands in the form 
of multiple cross references to material listed 
under other cla.sses. The book also contains 
three indices: one of authors, oik' of anonymous 
works, and one of titles for works entered under 
corporate entries in the text. The latter will be 
especially helpful to foreign scholars, who are un- 
accustomed to the American practice of listing 
official and institutional publications under the 
name of the issuing organization. 

The bibliography was prepared by B. IL 
Wabeke, E. vS. Wabkke, A. Scheltema, M. W. 
JuRRiAANSE, and E. van Aalten of the Nether- 
lands .Studies Unit in the Library of Congress, 
and was made possible initially by a grant from 
the ('oolidge Foundation. Copies of the work 
are not distributed by the Library of Congress 
but arc available from the Superintendent of Doc- 
uments, Washington 25, D.C. at 55 cents per copy. 

The following list of some of the principal bibli- 
ographies of the past as well as of recent times 
has been prepared by J. G. Verdoorn, Phil. nat. 
dra. This list presents only a selection of the 
principal bibliographies, dealing with the Neth- 
erlands Indies. It contains especially volumes 
of which it was felt that they might be of interest 
to the readers of “Science and Scientists in the 
Netherlands Indies.” The compiler is under ob- 
ligation to Th. W. L. Scheltema, Agr. Eng. 
(Wag.), who kindly sent a number of Library of 
Congress cards. 

Attention should also be drawn to “Basic 
Bibliographies on India, and Southeast Asia” by 
Robert Heine-Geldern and Horace I. Pole- 
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MAN, a selected bibliography which will include 
1,500 references on Southeast Asia. It will be 
published late this year by the American Council 
of Learned Societies, 1219 Sixteenth St., N.W., 
Washington, D.C. 

American Council of Learned Socicties/Conimitlee on 
Far Eastern Studies. 1936 40: Bulletin of Far Eastern 
Bibliography, 5 vols. (WashinKton. D.C.). — Continued 
under the title: Far Eastern Bibliography, at the ends of 
the (juarterly issues of the Far Eastern Quarterly, Vol. 1, 
1941- 

Borc., D. and H. Burton, 1942: The Far East: a bibli- 
ography (The Booklist 38:289-294). 

Brouwkr, H. a.. 1925: The Geology of the Netherlands 
East Indies; lectures delivered as exchange professor at the 
University of Michigan in 1921-2, Pp. 160 (New York & 
London/Univ. of Mich. Studies, .Sci. Series, vol. 111). — 
BiblioKraphy, p. 140-146. 

Cohen Stuart. (.'. P., 1924; Bibliografle der Neder- 
landseh-Indische Theecultuur 1824-1924. p. 198 241 in 
Gedenkboek der Nederl. Indische Theecultuur 1824 1924; 
uitKCKeven door hel Proefstation voor Thee bij Relegenheid 
van het Theecongres met tentoonstelling (Bandoeng). 

Conover, Hei-KN F. 1942: The Netherlands 

East Indies: a selected list of references, Pp. 46 (Washing- 
ton, D.C./IJ.S. Library of Congress. Div. of Bibliography). 

Dammkrman. K. W.. 1929: The Agricultural Zoology of 
the Malay Archipelago ; the animals injurious and beneficial 
to agriculture, horticulture and forestry in the Malay Penin- 
sula, the Dutch East Indies and the Philippines, Pp. 473 
(.Amsterdam). — ■ Bibliography, p. 401 41 1. 

De Poitkk, a,, 1942: Postwar Reconstruction in the Far 
East, a selective bibliography, Pp. 16 (This bibliography was 
submitted by the American council as a document of the 
eighth conference of the IPR held in December. 1942) (New 
York/Amcrican Council. Institute of Pacific Relations/ 
Amor. Council Paper, No. 9). 

East Indies Institute of America. New York. 1945: Se- 
lected Bibliographies No. 1. A Selected List of Books and 
Articles on the Religions of Southeast Asia, initneo.. Pp. 16. 

Encyclopaedic van Nederlandsch-Indie, 1917-1938, 2nd 
ed.. 8 vols. ('s Gravenhage). 

Cieologisch-Mijnbouwkundig Genootschap voor Neder- 
land en Kolonien. 1924- : Geologisch-Mijnbouwkundige 

Bibliographie van Nederlandsch-Indie (Amsterdam). 

Gongorijh, G. F. E. (ed.), 1934; Geillustreerde Encyclo- 
paedie van Nederlandsch Indie, Pp. 1582. ill., maps (Lei- 
den). 

Goris, R., 1939: Overricht over de belangrijkste Litera- 
tuur betreffende de Cultuur van Bali over het Tijdvak 
1920-1935 (Mcdedeclingen van Kirtya Liefrinck-van der 
Tuuk, Singaradja. 5:15-43). 

’s Gravenhage, 1938: A List of Representative Publications 
published in the Netherlands mostly of the 20th Century, 
Pp. 262 (The Ilague/Martinus NijhofT). 

Great Britain India Office, 1909: Annual Lists and Gen- 
eral Index of the Parliamentary Papers relating to the 
East Indies published during the years 1801 to 1907 in- 
clusive, Pp. xlvii -|- 194 (London). 

Haarlem/Koloniaal Museum/Bibliotheek, 1908: Cata- 
logus der Boekverzameling, new ed., Pp. 208 (Haarlem). 

Hartmann. A. {comp.}, 1895 1934: Repertorium op de 
Literatuur betreffende de Nederlandsche Kolonien, voor 
zoover zij verspreid is in Tijdschriften en Mengelwerken. 
I. Oost-Indie, 1866-1893. 11. West-Indie, 1840-1893 (’s 
Gravenhage), etc. — -Continuation of "Repertorium op de 
koloniale literatuur . . . van 1595 tot 1865” by J. C. llooY- 
kaas (Amsterdam, 1877-80). 

Heink-Gelpern, R, (comp.) 1928: Vdlkerkundliche 
Bibliographie der Jahre 1924 und 1926. Siidostaslen 
(Ethnologischer Anzeiger 1:110-154). 

Hki.ne-Gei.dern, R. and C. FOrer-Haimendork 
{comp.}, 1929-32: Vdlkerkundliche Bibliographie der 
Jahre 1926 und 1927 und Nachtrtlge der Jahre 1924 und 
1926. Siidostasien (Ethnologischer Anzeiger 2:349-392). 

Heink-Gkldern, R., C. FOrer-Haimendork. and H. 
SiMBRiGKR {comp.}, 1935-40: Volkerkundliche Biblio- 
graphie von 1928 an laufend. Siidostasien (Ethnolo- 
gischer Anzeiger 4:150-299). 

Hooykaas, J. C.. 1877-80: Repertorium op de koloniale 
Literatuur, of systematische inhoudsopgaaf van hetgeen 
voorkomt over de kolonie beoosten de Kaap in mengel- 
werken en tijdschriften van 1696 tot 1865 uitgegeven in 
Nedctland en zijne overzeesche bezittingen, 2 vols. (Am- 


sterdam). — 2de deel, II: De Wetenschap. — Continued by 
"Repertorium. . . see under Hartmann. A. 

Instituut Kern, I^iden, 1928- : Annual Bibliography 

of Indian Archaeology (Leiden). 

International Institute of Agriculture. Rome, 1936- : 

Bibliography of Tropical Agriculture. Bibliographie d’Agri- 
culture Tropicale, 1935- (Rome). 

Java Instituut, Weltevreden, 1931: Klapper op den In- 
houd van Djawa, jaargang I tot en met X, 1921-1930, en van 
de overige Nederlandsche Uitgaven van het Java-instituut, 
verschenen voor 1931, Pp. 93; 1940: jaargang XI tot en met 
XX, 1931-1940, Pp. 84 (Batavia). 

Joustra, M., 1907: Literatuuroverzicht der Batak- 
landen, Pp. 180 (Uiden). 

Joustra, M., 1924: Overzicht der Literatuur betref- 
fende Minangkabau, Pp. 162 (Amsterdam/M inangkabau- 
Instituut, Pub. no. 2). 

Kan. C. M.. 1881: Proeve eener Geographische Bibli- 
ographie van Nederlandsch Oost-Indie over de jaren 1865- 
1880, Pp. 128 (Utrecht). 

Kempski, K. E.. 1924; Die Zuckerrohrkultur unter be- 
sonderer Beriicksichtigung der Verhaltnisse in Nieder- 
landisch-Indien, 64 S. (Berlin). — With a useful bibli- 
ography. 

Kempski. K. E.. 1923; Die Teekultur unter besonderer 
Beriicksichtigung der Verhaltnisse in Niederltindisch-In- 
dien, 59 .S. (Berlin), — With a useful bibliography. 

Kempski, K. E., 1924: Die Forstwirtschaft Niederlkn- 
disch-Indiens, 60 S, (Berlin). — With a useful bibliography. 

Kempski, K. E., 1924: Die Rubberkultur unter beson- 
derer Beriicksichtigung der Gewinnung des Plantagen- 
Kautchuks in NiederlSndisch-Indien, 50 S. (Berlin), — 
Useful bibliograpliy. 

Kempski, K. E., 1923: Die Sojabohne. Geschichte, Kul- 
tur und Verwendung unter besonderer Beriicksichtigung 
der VerhMItnisse in Niederlandisch-Indien, 88 S. (Berlin). 
— Useful bibliography. 

Kennedy, Raymond, 1945: A Bibliography of Indones- 
ian Peoples and Cultures (New Haven, Conn./Yale Univ. 
Press/Yale Anthrofi. Studies IV). - Contains over 10,000 
titles. clas.sified by islands and tribes. Several maps. 
References in the Dutch language are separated from those 
in English, French. German and other languages, for the 
convenience of those who are unable to read Dutch. 

Kleiweg de Zwaan, j. P.: Anthropologische Bibliogra- 
phie van den Indischen Archipel en Nederlandsch West In- 
die (Meded. v. h. Bureau v. d. Bestuurszaken der Buiten- 
bezittingen, bewerkl door het Encyclopedisc.h Bureau, All. 
XXX). 

K. Batavisuisch (ienoolschap van Kunsten en Weten- 
schappen, 1938: Geroneografeerde Catalogus der Werken 
betreffende Land en Volk van Nederlandsch-Indie (af- 
zonderlijke eilanden), Pp. 278 (Batavia). -- The society 
also issued a catalogue of its library and other bibliographies. 

K. Instituut voor de Taal-, Land- en Volkenkunde van 
Nederlandsch- 1 ndR, 1853- : Bijdragen tot de Taal-, 

Land- en Volkenkunde van Nederlandsch-Indie (’s Graven- 
hage). 

K. Instituut voor de Taal-, Land- en Volkenkunde van 
Nederlandsch-Indie, 1937- : Literatuur-overzicht voor 

de Taal-, Land- en Volkenkunde en Geschiedenis van 
Nederlandsch-Indie (‘s Gravenhage). 

Ix'iden/ Bibliotheca Thijsiana, 1925-1934: Bibliotheek 
van Nederlandsche Pamfletten, 4 vols. (vol. 1:1500-1648; 
vol. 2:1649-1702; vol. 3:1703-1800; vol. 4: Suppl.) (Uiden). 

Lekkerkerker, C., 1920: Bali en Lombok; Overzicht 
der Literatuur omtrent deze Eilanden tot einde 1919, Pp. 
xxiv -|- 456 (Bali-Instituut). 

Linschoten-Vereeniging, 's Gravenhage, 1939: Tresoor der 
Zee- en Landreizen; beredeneerd register op deel I-XXV 
bewerkt door D. Sepp, Pp. 544 (’s Gravenhage). 

Lundy. F. A.. 1933: The Dutch Indies, a Bibliographical 
Essay (Pacific Historical Review 2:305-320). 

MacFadden, C. H., 1940: A Selected Bibliography of Pa- 
cific Area Maps. A Report in the International Research 
Series of the Institute of Pacific Relations, issued under the 
auspices of the Secretariat, Pp. 107 (Shanghai). 

MacFadden, C. IL, 1941 : A Bibliography of Pacific Area 
Maps, Pp. 107 (San Francisco, New York/American Coun- 
cil, Institute of Pacific Relations/Studies of the Pacific no. 
6). — Pt. HI. Asia (Far East). 

Mari.erie, E. de. 1896: Catalogue des Bibliographies gi~ 
ologiques r4dig4 avec le concours des membres de la Com- 
mission bibliographique du Congr^s, Pp. 733 (Paris).— 
Geology of the Netherlands East Indies, p. 563-571). 
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Mkrrill, E, D. and E, H, Walker. 1938; A Bibliography 
of Eastern Asiatic Botany, Pp. 719 (Jamaica Plain, Mass./ 
Arnold Arboretum. Harvard U.). 

Molukken-Instituut. Amsterdam. 1928-1935: Overzicht 
van de Literatuur betreffende de Molukken, 2 vols. (Am- 
sterdam). 

Muller, H. C. A., 1929: Catalogue of Manuscripts of the 
Netherlands Indies Science Council, old curious and more 
recent and richly illustrated books concerning the study of 
science in the Dutch East Indies, exhibited in the Technical 
High School at Bandoeng for the occasion of the fourth Pa- 
cific Science Congress to be held in that city from May 18th 
to 28th, 1929 (Wcltevrcden). 

Muli.er. W. C. (comp.), 1905: Systematisch Register op 
het Tijdschrift van het Koninklijk Aardrijkskundig Genoot- 
schap, jaargang 1876 tot en met 1904, Pp, 287 (Ix'iden). - 
Netlicrland East Indies, p. 71-117. 

Muller, W. C. (romp.), 1933; Inhoudsopgave van de 
Artikelen.deel 1 (1883) tot en met deel90 (1933), met alpha- 
betisch register, van “Bijdragen tot de Taal-, Land- en 
Volkenkunde van Nederlandsch-Indie,” Pp. 234 (’s 
Oravenhage). 

Netherlands East Indies/Dep. van Economische Zaken/ 
t'entraal Kantoor vuor de .Stalistiek/llibliotheek, 1938: 
Catalogus der Boekwerken betreffende Nederlandsch-In- 
die, bijgewerkt tot 18 November 1938, Pp. 309 (Batavia). 

Netherlands East Indies/Uei). van Economische Zaken/ 
t'entraal Kantoor voor de Statistiek/Bibliuthcek. 1940: 
Catalogus van Tijdschriften op Sociaal-Economisch Gebied, 
bijgewerkt tot ult. April 1940, I’p. 204 (Batavia). 

Netherlands East Indies /Dienst van den Mijnhouw, 
1939: Uitgaven van de Dienst van den Mijnbouwin Nederl.- 
Indie, 1900-1939 (Batavia). 

Nieuwsblad voor den Boekhandel in Oost-Indie, vol. 
1- , 1940- (Soerabaja). 

Peake, Cyrus H.. 1942; War and Peace in the Pacific. 
A classified and annoted bibliography of selected books 
(The Ear h^astern Quarterly 1:253 27(>). 

QuAKi.ES VAN Ceeord, J. K. W., 1880, 1898: Academische 
Verhandelingen over koloniale Onderwerpen (Bijdragen tot 
dc Taal-, Land- en Volkenkunde van Nederl. -Indie, 4de 
volgreeks, 4de deel, 1880, p. 483 51 1; 6de volgrcck.s, .5de 
deel, 1898, p. 307-332). 

Kauatz. L. J., 1935; A Bibliography of Articles, descrip- 
tive, historical and scientific, on Colonies and other depend- 
ent Territories, appearing in American geographical and 
kindred Journals through 1934, 2 vols. (vol. 2. p. 4 8 on 
N.E.l.) (London). 

Kuinen, W. and B. Tutein Nolihenius, 1928, 1935: 
Overzicht van de Literatuur betreffende de Molukken, 
vol. I (1680-1921); Pj). xxi + 766; vol. II (1922-1933); Pp. 
xxix 463 (Amsterdam/Molukken-Institmit). 

Sladek, T. W. (camp.). 1942: Selected Bibliography of the 
Netherlands East Indies, Pp. 15 (Washington, D.C./U. S. 
Library of t'ongress, l^cgislative Reference Service). 

Smith, J. J., 1917: Lijst der in de laatste 25 Jaren door 
Ambtenaren van het Herbarium in het licht gegeven 
Geschriften, ccrsle gedecUe, p. 47 82, in (rcdenkschrift ter 
Gelegenheid van het Honderdjarig Bestaan van 's Lands 
Plantentuin te Buitenzorg op 18 Mei 1917 (Weltevreden). 

SiMi.ET, F. E. (comp.), 1923: Systematisch Register op het 
Tijdschrift van het Koninklijk Nederlandsch Aardrijks- 
kundig Genootschap, jaargang 1905 tot en met 1922, Pp. 21 1 
(lAL'iden). — Netherlands East Indies, p. 50-115. 

Thomasskn a Thuessink van der IIooi>, A. N. J.. 1941: 
Catalogus der Praehistorische Verzameling van het K. 
Bataviaasch Genootschap van K. en W., Pp. 400 (Ban- 
doeng). 

H. S. Army/ Allied Geograpliical vSection/Soutliwest I’a- 
cific Area, 1944; An Annotated Bibliography of the South- 
west Pacific and Adjacent Areas, vol. I: The Netherlands 
and British East Indies and the Philippine Islands, p. 317; 
vol. II: New Guinea, Solomon Islands, New Hebrides, 
Micronesia, p. 274; vol. Ill: Malaya, Thailand, Indochina, 
the China Coast and the Japanese Empire, p. 256. 

U. S. Board on (ieographical Names, 1943: Gazetteer to 
Maps on Java, Madura and Bali, p. 77 (Washington, U. C./ 
War Dept., Army Map Service). 

U. S. Board on Geographical Names, 1943: Gazetteer to 
Maps of New Guinea, p, 272 (Washington, D.C./War Dept., 
Army Map Service). 

Vandenbosch, a., 1943; Decade of publications on the 
Netherlands East Indies (Ear Eastern Quarterly 2:80-86). 

Wellan. j. W. j. and (). L. Hklekich, 1923. 1928: Zuid- 
Sumatra. Overzicht van de Literatuur der Gewesten 


Benkoelen, Djambi, de Lampongsche Districten en Pa- 
lembang. Vol. I, loopende tot het elnde van 1918: Pp. 
xxii -f 927; Vol. II, loopende van 1916 tot en met 1928: Pp. 
xxviii -f- 792 (Amsterdam/Ziiid-Sumatra-Instiluut). 

('iironica Botanka, 
Waltham, Mass. 


Bkl'No I..\ski-;k: Small Industries in Indonesia : 

- I'hroughout history colonial rt'Kimes have been 
noted for the profligacy with which they exploited 
natural resources. To get at some valuable tim- 
ber whole forests were destroyed ; young soils w ere 
depleted with excessive cropping; the health of 
indigenous populations was .sacrificed to the pro- 
duction of export commodities- sometimes in 
such excess that they rottetl on the vvharva-s. la-ss 
attention has lieen {)aid to another form of waste 
- the disregard and, often, the unwitting de- 
struction of native .skills. Blinded by his pre- 
occupation with the labor requirements of mass 
production, the colonial employer often deplored 
the backwardness or “laziness” of the indigenous 
{Teasanl who could not be persuaded, c.xcept un- 
der some form of compulsion, to follow the pre- 
scribed routine of the plantations and to stick to 
his monotonous job when he had earned enough 
to fill his modest wants. Only in recent times, 
spasmodically hen* and there, it (xx'urrcd to .some 
colonials that there might be a potential resource 
in some of those skills that had been preserv^ed in 
the native section of tht“ colonial (“conomy -a 
resource overlookeii liy previous generations. 

In the Netherlands Indies, in advance of other 
colonial rcgiiiu-s in many respects, the native 
handicrafts were protected even in the nineteenth 
century. 'Fhere wi-re three reasons for this: the 
peopl(‘ were too poor to sul>stitute imported manu- 
factures for the simi)le clothing and articles of use 
to which they were accustomed; it was d('sir«l to 
interfere as little as po.ssible with their established 
way of lif«‘; and some products of their crafts had 
an artistic quality that made tlumi dtvsirahlc ob- 
jects of trade, riic last-named reason was, of 
course, the least imjiortanl. liuii'ed, it only came 
into play when the more highly developed crafts 
had already almost died out as the taste of native 
patrons changed from batik to French brocades 
and from wood carvings to shining brass. 

It is to th(* credit of the Netherlands Indies 
Crovernment that it was one of the first to recog- 
nize the relation between political, economic, and 
cultural objectives. Support - and in some in- 
stances restoration — of traditional crafts was 
as much a means of maintaining a stable social 
order as was the re-inforciunent of customary laW' 
and the protection of the Indonesian peoples’ 
right to their land. 

Since the eighteen-nineties, the program be- 
came more positive. The native side of the econ- 
omy w'as not only to be preserved, it was to be 
built up. When millions of Indonesians had be- 
come dependent on world orices for their primary 
export commodities, the economic self-sufficiency 
of the rest of the population could not be allowed 
to remain equally precarious; on the contrary, it 
had to become elastic enough to offer a reliable 
alternative in years of low prices. It is true, w hen 
the world economic depression broke over the 
Indies in the early ’thirties of this century, all the 
precautions taken proved insufficient; but at least 
there had been preparation for just such a catas- 
trophe, and on its basis other mt'asures could be 
improvised. Already great technical improve- 
ments had taken place both in agriculture and in 
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the crafts. Whole communities were able to re- 
turn from a money economy to one of barter with- 
out too dangerous a fall of their plane of living. 

Some of the crafts, indeed, had become trans- 
formed into incipient industries. Geographical 
specialization and commercial organization had 
widened their markets; many of them were mech- 
anized, and some were run by native owners 
versed in modern methods of management. Sec- 
ondary industries had begun to play a role in the 
exports of the Indies. In tiu* first stage, raw 
materials of little value — rattan, various straws 
and fibers, bamboo, dyes, soft woods — had be- 
come marketable when clever fingers had con- 
verted them into textile fabrics, hats, mats, batik, 
articles of furniture and ornament. In the secoml 
stage, unemployment and underemployment 
com|x41ed a rationalization of production. Qual- 
itie.« had to be raised and standardized, costs of 
transportation and marketing had to be cut. In- 
dustrialization was in full swing. 

It may seem paradoxical that just at a time 
when the native crafts wer<‘ threatened with ex- 
tinction by the impact of cheap, imported manu- 
factures, they should have experienced a resur- 
rection. But the explanation does not lie in some 
chance coincidence. I'he methods used were 
wholly in consonance with the principal economic 
policies of the Government. Like all colonial 
governments that of the Indies had historically 
been opposed to the development of industries 
that might comixte with those in the home coun- 
try. But times had changed. Only a deliberate 
development of all the dependency’s resources 
could save its contribution to the motherland and 
advance its own prospt*rity. 

Mr. SiTSKN, whose account of the new indus- 
trial policy for the Indies and its working out is 
the occasion for this paper took a leading part 
in its formation. When, many years ago, he be- 
came Director of the Industrial Division in the 
Department of Lconomic Affairs, he found an 
industrialization program under way, but it is he 
who is reputed to have solved some of its most 
vexing technical and financial problems. It re- 
quired an unusual concern for the welfare of the 
Indonesian p<^ople and unusual vision to recog- 
nize in the manufacture of consumer goods the 
key to the economic salvation of the dependency 
in a time of stress; for, that salvation had to be 
accomplished while the danger of aggression from 
Japan became more threatening and while the 
mother country had to rely more than ever on the 
economic support of its dependencies. 

In stressing the significance of one element in 
the industrial program, the development of crafts 
into p<jwer-using mechanical industries, it is not 
intended to detract from the importance of other 
elements in the program. Above all, it is the 
merit of the Netherlands Indies scheme that it 
does not set off industry against agriculture but 
sees in the intensification of both a single com- 
prehensive method of raising the standard of liv- 
ing and the value of the dependency’s exports. 
They were conceived as complementary, and 
care is taken not to achieve success in one at the 
expense of the other. Similarly, holding on to a 
policy primarily motivated by considerations of 
welfare - ■ which includes the need for larger 
revenues to support the growing complexity of 

* Pieter H. W. Sitsen, Industrial Development of the 
Netherlands Indies, Bulletin No. 2 of the Netherlands and 
Netherland i Indies Council of the Institute of Pacific Rela- 
tions, New York .1944, 65 pp,, paper, $0.50. 


the apparatus of government — the Government 
avoided the coneflit between the requirements of 
large and small, heavy and light industries. 

Only by keeping in balance the stimulated 
growth of every form of production with a legiti- 
mate social purpose could the remarkable results 
be achieved w hich Mr. .Sitskn has displayed. An 
illuminating estimate of the shift from primary to 
secondary production in terms of employment 
and income shows that at some time between 
1935 and 1939 the Indies reached that balance 
between the two which the United States had 
achieved around 1870. In not much more than a 
decade or two, the dependency, though still pre- 
dominantly agricultural, had come to rely on in- 
dustry for a large part of its income. The social 
by-products are equally important. When the 
Japanese invatleil the Indies, they found not 
only practically all the manual workers in indus- 
try to be indigenous, but natives held three out of 
every four overseer positions and about one of 
every four managing positions. Fhe progrcs.s 
from old-fashioned colonial plantation and mine 
regime toward industrial democracy was dt‘fi- 
nitely under way. 

What made possible the rapid growth of sec- 
ondary production in the Indies was not an un- 
usual wealth of industrial raw materials but an 
unusual thoroughness in the application of scien- 
tific know ledge. hTw' countries in a similar phase 
of their economic development have to show any- 
thing like the series of painstaking surveys by 
means of which Mr, .Sitsen ’s department sought 
to guide its policies. The chemical and the social 
laboratory alike contributed to a remarkable 
sureness of advance. The management of shops 
and factories, methods of employment and sale, 
the functional relations between mechanized and 
non-mechanized industries, and not least the 
training of workers for modern forms of produc- 
tion presented a multitude of problems, not all of 
which were fully overcome, but all of which were 
studied. In one year, 1940, five hundred new 
factories were registered, with 23,000 workers. 
I'he shortage of skilled and semi-skilled workers 
had become acute. 

In this period of transition, working conditions 
are very unev^en. Some power-using factories 
compare favorably in this respect with those in 
similar industries in the West, others are little 
more than enlarged sweatshops and ri?cruit their 
workers, as best they can, among an ignorant 
peasantry as yet hardly able to appraise the value 
of its labor in money terms. Primitive labor con- 
ditions, of course, perpetuate primitive attitudes 
toward employment, so that in some sectors of 
Javanese industry the rate of worker absenteeism 
alone would make an efficient production sched- 
ule impossible. However, the educative influence 
of industrial employment and of the mobility to 
which it has given rise has become a factor of 
first importance in the economic prospects of the 
Indies. Large numbers of men and women, as 
yet little emancipated from the simple beliefs and 
usages of the Indonesian village, take part in 
modern processes which make them more alert 
to the actual changes in their conditions and 
prospects. The need for scheduled and con- 
certed action, the relation of reward to concrete 
and measurable contributions of service — all 
sorts of new experiences bring awareness of reali- 
ties which were not so much absent from the tra- 
ditional way of life as they were unrecognized. 
People learn, not to adapt themselves to a differ- 
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eiit kind of world, but to understand their own 
and make the most of it. 

As long as the Indies are economically depend- 
ent on world markets, the people will be basically 
insecure. But the present transitory stage, un- 
satisfactory though it is in so many respects, of- 
fers that v'ery flexibility which is the people's only 
safeguard. Since large numbers can transfer their 
working power back and forth between food pro- 
duction and the production of industrial raw ma- 
terials, between agriculture and simple secondary 
industries, they are at least somewnat safe from 
danger of starvation. Eventually, of course, the 
sweatshop and the somewhat primitive industrial 
plant, too small to be elTiciently run, must go. 
I'he Indies, and especially Java, need that degree 
of intensification of production which precludes 
the maintenance of too large a “traditional" 
sector in the country’s economy — and this quite 
independently of the size of agricultural holdings 
or the industries yet to be introduced. 

Mr. Sn.sHN, who guided the process of indus- 
trialization through its first stage was not given 
to much generalization and would, perhaps, not 
have agreed with ev(‘rything here said. But it 
is possible to distil from his discussion the follow- 
ing major requirements for the future economic 
welfare of the Indonesian people. First, a rising 
purchasing power of the great farming popula- 
tion, still two-thirds of the people, is the prere- 
quisite for a more rapid industrial growth. Sec- 
ond, Indonesian industry can no longer afford to 
produce consumer goods only for local markets 
i)ut must endeavor to find also some foreign out- 
lets, especially in the industrially less advanced 
neighboring lands of the Asiatic continent. I'liird, 
industrial production must as far as possible de- 
rive from the processing of local raw materials and 
be non-competitive with the complicated manu- 
factures of older-established industrial countries. 
Fourth, the larger national income derived from 
higher forms of production must be distributed in 
such a way as to spread higher purchasing power 
among all clas.ses contributing to that production. 
Fifth, native enterprise gradually advancing from 
one stage of proficiency to another is preferable to 
the introduction of full-fledged modern industries 
under foreign control. 

American Council, 

Institute of Pacific Relations, 
New York City, 

Adriaan van der Veen: In Memoriam P. H. 
Sitsen: — When Pieter Hendrik Sitskn died 
after a brief illness in Sydney, Australia, last Jan- 
uary 21, 1945, most of the Netherlands Indies 
was still occupied by the Japanese. Conse- 
quently the word of his passing could only spread 
to the relatively few Hollanders outside of the 
then occupied territories in Europe and in the 
Pacific. We may expect that when peace has 
returned to the whole of the Netherlands King- 
dom and when the balance has been made up for 
all of these eventful war years, additional respect 
will be paid by a whole nation to the memory of 
this great Hollander. Sitsen will deserve this 
because he was one of the few men whose fervent 
idealism is expressed in deeds, in hard, never end- 
ing work. He was the perfect combination of the 
idealistic and practical man, one of those out- 
standing Hollanders responsible for the good 
reputation of Dutch administration in the Neth- 
erlands Indies. 

Sitsen was born on January 1 1 , 1884 in Bergen 


op Zoom in the province of Brabant. He studied 
at the Cadet Academy in Alkinaar for two years, 
and thereafter at the Military Academy in Breda 
for three years where he became a lieutenant in 
the engineering corps. As he intended to make 
his career in the Indies he specialized in railroad 
construction. Subsequently he was sent in 1906 
to Northern Sumatra where he helped build the 
strategic Atjeh railway. Then Sitskn was en- 
trusteil with the construction of roads and 
bridges. He planned the highways that later 
opened up the huge, fertile island of Sumatra. 

In 1909 Sitsen was sent to Java, where he 
helped organize the Netherlands Indies Army, 
which up to that time had consisted mainly of 
small units. In 1912 he resigned from military 
service and became Director of Municipal Works 
in Batavia. Sometime thereafter he became Di- 
rector of Regional Works in Mid-Java. Feeling, 
however, that he needed greater freedom to build, 
he left Government Service and establislu'd his 
own construction bur<‘au. For the following 
twenty years he played a great part in the con- 
struction and modernization of the Netherlands 
Indies cities, bridges, railways, w'ater-works, fac- 
tories and irrigation prrqects, as is pointed out in 
an excellent article about Siisicx by the well- 
known Dutch-AnuTican writer Aj.nhKT Bai.ink 
in the Knickerhcuker Weekly, which is the source 
of most of the following information. 

Sitsen had in the meantime become a fervent 
advocate of native progress, and in 1919 was one 
of the organizers of the first Javanese culture 
congress from which was l)orn the Java Institute 
for the furtherance of knowledge about the native 
world. One of the Java Institute’s most highly 
priceil achievements was the native museum in 
Djoeja, of w'hich Sitsen was one of the founders, 

Sitskn has always been one of the most active 
figures in the ethically inclined group of pro- 
gressives who created a definitely new trend in 
relations between brown and w hite. The move- 
ment centered around the Java Institute and the 
monthly magazine “Djawa." This new spirit, of 
which Sitsen was one of the foremost representa- 
tives, did much toward erasing the old ethnical 
and social barriers which had kept European and 
Indonesian from fraternizing. It is not surprising 
that many of Sitskn’s intimate friends were In- 
donesians. 

Astounding progress was made in the Nether- 
lands Indies during the last decade. The posi- 
tion of the native population improved im- 
measurably. One of the results of this progress 
was a growing demand for industrial articles. 
Consequently the industrialization of the Indies 
was greatly promoted, and Sitsen was again one 
of the champions of this new’ development. He 
encouraged native industry and labor by build- 
ing up the pride of the natives in their handiwork. 
He founded several craftsmen’s guilds. He in- 
sisted on the use of more imagination in technical 
instruction in the schools. His efforts did not re- 
main unobserved by the government: in 1934 he 
was givim the post of head of industry of the De- 
partment of Economic Affairs. Sitsen now’ de- 
voted his energy toward making the Netherlands 
Indies self-sustaining. He championed establish- 
ment of textile industries in Java and he recog- 
nized the need of a native shoe industry. At first 
it was difficult to overcome opposition from Neth- 
erlands industry, but it was finally acknowledged 
that industrialization of the Indies would in 
the long run be beneficial for the homeland as 
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well, because only if the standard of living of the 
native population rose, would they be able to 
buy more imported articles. The success of 
Sitskn’s work can best be judged by the fact that 
in 1940 the income of natives from new industries 
alone amounted to 450 million guilders per year. 
SiTSEN has given a detailed description of his la- 
bors in a booklet “Industrial Development of the 
Netherlands Indies,” which was published by 
the Netherlands and Netherlands Indies ('ouncil 
of the Institute of Pacific Relations. 

SnsEN was one of the few leading men who 
were instructed by the Netherlands Indies Gov- 
ernor-General to evacuate the Indies shortly be- 
fore the Japanese occupation. Phey were to 
leave their families behind and devote themselves 
to the work of the reconstruction of the country. 
It is no exaggeration to say that Sitskn in follow- 
ing the Governor-General’s instructions literally 
worked himself to death. Fortunately before he 
passed away he had completed the crowning task 
of his life: the creation of a blueprint for relief and 
rehabilitation of the Netherlands Indies. This 
Master Plan is the basis for the vast relief and 
rehabilitation machinery, ready to function as 
soon as Indonesia, for which country Sitskn 
lived and died, is completely liberated. His name 
will liv'e on in the hearts of Netherlanders and 
Indonesians alike. 

Board for thf: NiiTiitRLANDs Indies, 

Si'RINAM AND CURASAO, 

New York City. 

Adriaan van dkr Veen: In Memoriam G. H. 
C, Hart: — When George Henry Charles 
Hart died in London on September 3, 1943, at 
the age of fifty, he had finished a versatile and in 
every respect a successful career. 

He was born August 9, 1893. After the com- 
pletion of his law studies at the Municipal Uni- 
versity of Amsterdam in 1920, he became con- 
nected with the Secretariat of the Association of 
Employers of the Java Sugar Industry at Sura- 
baya. In 1932 he was made chairman of the 
Association of Entrepreneurs, an organi.sation 
comprised of the large industries in the Nether- 
lands East Indies. That same year he occupied a 
seat, obtained by appointment, in the People’s 
Council. Two years thereafter, in 1934, the gov- 
ernment invited him to become director of the 
Department of Economic Affairs at Batavia. A 
severe illness obliged him to resign this office after 
three years and to leave the East Indies in August 
1937. He became chief of the Eighth (Economic) 
Division of the Ministry of Overseas Territories 
at The Hague. After the invasion of the Nether- 
lands Dr. Hart continued his work in London, 
first in his former capacity and later as Secretary- 
funeral. When a Netherlands Economic and 
Financial Mission was established in the United 
.States, Dr. Hart in July 1942 went to America, 
where, as chairman of the Commission, to the 
very last he pioneered for the benefit of the Neth- 
erlands East Indies. In London, where he had 
gone for conferences in July 1943, he was pros- 
trated in the middle of August on the sickbed 
from which he was never to rise. 

By restricting oneself to an enumeration of 
bare achievements in delineating a person like 
Dr Hart, one runs the risk of failing to do him 
justice. He was so much more than facts alone 
can reveal. Few persons understood this better 
than the Minister of Overseas Territories, Dr. 
H. J. van Mook, who in an excellent obituary in 
Vrij Nederland of September 11, 1943, regretted 


particularly that Dr. Hart's friends and co- 
workers would henceforth have to do without the 
great and stimulating influence of his vivacious 
mind and of his sensitive, helpful temperament. 

Minister van Mook also referred to one of 
Dr, Hart’s characteristics which would remain 
undisclosed in a recital of achievements alone. 
He directed attention to the sometimes discon- 
certing multiplicity of interests which Dr. Hart 
IX)ssessed, In many instances such versatility 
leads to superficiality and lack of concentration. 
In the case of Dr. Hart, however, this did not 
detract from his great energy and perseverance. 
In spite of the vivaciousness of his personality. 
Dr, Hart always kept the main lines in sight; he 
always aimed right at his goal. 

Probably just this combination of a versiitile 
interest, which prevented him from running 
aground in too narrow a routine, and a high de- 
gree of concentration on the task to be performed 
enabled Dr. Hart, in the most difficult time 
which the Netherlands East Indies passed 
through during the world crisis and war years, to 
accomplish great and important work for this 
portion of the Realm. As chairman of the Asso- 
ciation of Entrepreneurs, he had an imixjrtant 
part in the preparation of international produc- 
tion regulations, in which domain he developed 
himself into one of the leading experts in the 
world. As East Indies member of the Nether- 
lands delegation for the first Japanese negotia- 
tions at Batavia in 1934, he began to show his 
competence in the international sphere. But his 
special accomplishments were fully displayed 
only in 1934 in his capacity as director of Eco- 
nomic Affairs at Batavia. Dr. VAN Mook, who 
collaborated closely with Dr. Hart at that time, 
points out, in the article previously cited, that in 
the difficult year 1934 no one was better suited 
for the post of director of the Department of 
Economic Affairs than Dr. Hart. “Into the 
increasing activity of the government in the field 
of economics and industrial life,” sitid the Min- 
ister, “someone who had that part of society at 
his finger’s eiuls and who enjoyed the confidence 
which could bridge many a difficulty in the first 
years of this new’ alliance was needed. His 
knowledge of human nature gave him the oppor- 
tunity to elevate the Department of Economic 
Affairs to great efficiency and adroitness by the 
choice of new co-workers ; his tactical gifts made 
him a master in the negotiations with many op- 
posing forces, within the country and without.” 

Although later in the Netherlands Dr. Hart, 
as chief of the Economic Division, often spoke 
sadly alx)ut the East Indies, where more than 
elsewhere creative work was ixjssible, it was pre- 
cisely in his new capacity, according to Minister 
VAN Mook, that he developed in the long run 
perhaps his greatest ability. “In London, in 
Paris, and elsewhere he was, at international 
gatherings, the unwearied representative of the 
interests of the East Indies; in the Netherlands, 
the unwearied intermediary l>etween the restive 
domain overseas and the thoughtful mother 
country.” 

This insatiable zeal for work assumed a tragic 
character after the overwhelming of the Nether- 
lands and the fall of the East Indies. He was in- 
cited to an activity which could never be great 
enough for his temi^erament. He was always 
conscious of the fact that, whatever he might ac- 
complish, he could never acquit himself entirely 
of the gigantic task which rested upon his shoul- 
ders; and that consciousness impelled him, not- 
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withstanding his weakening physique, to still 
greater activity. It is a miracle that Dr. Hart, 
during the year that he spent in the United 
States, in spite of the anxieties about his family 
and relatives in the Netherlands and the sorrow 
about his compatriots oppressed by the Nazis, 
always cheerfully continued to direct his group of 
co-workers. He remained to the end the same 
friendly, kind-hearted man he had always been. 

It is equally typical of Dr. Hart that he con- 
sistently did his work, no matter how much it 
)iled up, with his accustomed care. In his letters, 
lis lectures, and his more ambitious writings, 
such as the booklet Toivards Economic Democ- 
racy (which he was able — no one knows how — 
to write in the evening hours), he .always re- 
mained the meticulous, perhaps even somewhat 
mannered, stylist. No matter how aroused he 
might feel, no matter how conscious he always 
was of the pressure of work, he took pains to see 
that his prose retained the logical flow of thought 
of the jurist, the somewhat cumbersome, yet 
great clarity of the trained first-class public 
servant. 

Towards Economic Democracy is a work that is 
highly characteristic of Dr. Hart. The book is 
undoubtedly not the expression of a scientific man 
who speaks plain language, regardless of the con- 
sequences. After having foUowed the line of 
thought, one can reach no other conclusion than 
that this booklet was written by an adroit 
diplomat who had the gift of disguising himself 
temporarily, if need be, as an able author. It is 
then easier to understand that Dr. Hart, in the 
writing of this work, as well as in his action at 
international conventions or meetings of what- 
ever kind, had only a single aim in view, namely, 
to advance the arguments which at the suitable 
moment wouKl make the most favorable impres- 
sion, and by which his country could best be 
served. Of this difficult art of maneuvering, of 
shifting one’s p(3sition, whereby it is at one time 
desirable to adhere to one[s point at any price, 
while at another time it is better to accept a 
compromise, Dr. Hart was a master. 

In the history of civil administration in the 
Netherlands Dr. Hart earned his place as a 
competent, devoted public servant, in the best 
sense of the word. However much he sympa- 
thized with his family in the Netherlands, his 
country occupied an ever-increasing place in his 
mental and emotional life. His death during the 
decisive war years was, therefore, profoundly 
mourned. It is, however, the greatest tribute 
which can be paid to the memory of Dr. Hart 
that, although he was an irreplaceable official, he 
was missed primarily as a man, good through and 
through, who in the course of his lifetime brought 
an untold amount of benefit to others. For that 
reason his death was for a great many people a 
personal loss; for that reason the remembrance of 
him will remain alive. 

Board for the Netherlands Indies, 
Surinam and Curacao. 

New York City. 

S. VAN Valkenburg; The Topographical 
Service of the Netherlands East Indies; — The 
Fopographical Service of the Netherlands East 
Indies can look back on a long period of valuable 
work. As a branch of the Army and working 
originally under the Engineering division, it be- 
came a separate unit in 1874 (although remaining 
under the General Staff), while in 1907 it obtained 


virtual independence as the ninth division of the 
War Department. 

The task of mapping all the islands under the 
control of^ the Netherlands was a tremendous 
one, especially since the size of the service was 
limited as a result of financial restrictions. Tak- 
ing that into consideration, the results are excel- 
lent. At present the remapping of J ava on a scale 
of 25,000 (the published maps are on a scale of 
1:50,000) has been completed, replacing the old 
maps on a scale of 20,000, 40,000 and 80,000, Of 
the Outer Provinces almost one-half are now fin- 
ished in detailed maps (scale 1:50,000 and 1:100,- 
000), while temporary sheets are available for 
some of the other sections. The mapping of 
Sumatra is almost entirely completed, also Bali, 
Southeast Borneo, Southwest ami Uentral ('ele- 
bes, 'fimor and Soemba. These maps nut only 
present the terrain features, such as topography 
and rivx'rs, but also indicate the type of crops 
raised and the character of the vegetation, 'flie 
mapping of New Guinea by aerial photography 
was all planned when the war interrupted the 
work. While the original motive for mapping was 
a military one, its present function has become 
one of general service, ('areful maps in many 
instances further the economic development of 
retarded areas. The tax system of nal ive property 
(so-called land rent) has its foundation on detailed 
mapping of properties. To give one recent ex- 
ample, in the last years preceding the Japanese 
invasion, mapping was underway of all tin; native 
rublicr gardens on a scale of 1 :5,000 in order to 
have accurate knowledge of their extent in rela- 
tion to the rubber restriction. 

At the headquarters of the Topographical 
Service at Batavia, the detailed sheets were used 
for large scale maps which could be of service to 
the general public. Road maps for the automo- 
bile clubs, tourist maps, and school maps were all 
derived from the original sheets. While the or- 
ganization remained of a military nature, with a 
colonel as chief, civil experts were called in to 
help. The triangulation was chiefly in the hands 
of engineers; a geographer helped in the compila- 
tion of general maps and also assisted in the 
training of young cartographers. Many publica- 
tions of scientific and general interest showed that 
the memliers of the staff were not only interested 
in mapping but also saw' the relation between 
maps and economic and human interests. A 
great deal of the actual W'ork was done by spe- 
cially trained native surveyors who proved to 
have great skill in that field. Special mention 
should be made of the Reproduction Section 
where native draftsmen made some of the finest 
maps published. The sheets of the 1:1 million 
world program (involving all nations of the 
world) show the high quality of the work done. 

It would take too much space to mention the names of 
all the men who helped to give the Topographical Service its 
international reputation. Among tiie older directors W. J. 
Havknga, II. Hklb. H. D. II. Bosboom and J. J. K. Ent- 
HOVEN were perhaps the outstanding figures. More re- 
cent directors were A. van Lith, L. E. van Gent, II. J. K. 
ScHUiTENVOERDER. J. W. E. DE Ruithr and V. Dersjant. 
Among the chiefs of the Triangulation Brigade the names of 
Prof. Dr. J. J. A. Muller and Prof. Ing. J. H. G. Schepers 
deserve special mention while under the direction of J. W. 
Teilers the Reproduction Section reached a high level of 
quality. However, it would not be fair to the many others 
not to state that the results obtained were due to a strong 
“esprit de corps" between all, from the native topographer 
upwards to the commanding officer. 

In this war and in planning the reconquest of 
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the Archipelago, the thousands of detailed sheets 
— now printed in the United States — have been 
of immense value. No one appreciates the ex- 
istence of good maps more than the military 
leader who has to plan an invasion or direct an air 
raid. The work of the Topographical Service, 
often done under the most difllcult conditions of 
terrain and climate, deserves the highest praise. 
It is a job well done. 

School of Geography, 
Clark Umiversity, 
Worcester, Mass. 

E. Adamson IloEBiiL: The Contribution of Pro- 
fessor Raymond Kennedy to Indonesian Ethnol- 
ogy: — Among American ethnologists, Raymond 
Kennedy stands without peer in his knowledge 
of Indonesia. American anthropologists, who 
have done actual field work in the East Indies 
(excluding the Philippines), can be counted on the 
fingers of one hand. Mead, Loeu, Pkovinse, 
DuPoJS come to mind. But each of them has 
worked in limited areas on limited problems. It 
was Professor Ki-nnedy’s good fortune that his 
pre-academic career in business took him to the 
Indies for a long stay early in life. It is the good 
fortune of social science that he was naturally 
endowed with the intellectual curiosity and apti- 
tude to become keenly aware of the significance 
of the varied peoples and customs with which he 
'came in contact. I'o the foundation of his own 
first-hand experience in the Indies, he has added 
a detailed know'ledgeof much of the Dutch litera- 
ture in which most of the ethnological data con- 
cerning the area are locked — so far as most Eng- 
lish-speaking Americans are concerned. 

A review of Kennedy’s writings, such as have 
been published to date, would hardly do justice 
to the contribution which he is makitjg to the sci- 
ence of Indonesian ethnology. He has preferred 
to concentrate on one comprehensive ethnography 
of the entire region, rather than to i)ro(luce a 
series of monographs or shorter papers. In fact, 
he has so far put only one original, limited factual 
study into print. Tliis w'as his very first publica- 
tion — a description of bark-cloth manufacture 
in Indonesia — a comparative analysis of tech- 
nology and linguistics of bark-cloth complexes of 
Indonesia and Polynesia. He convincingly dem- 
onstrates detailed similarities, which prove the 
two complexes to be nearly identical. Rut this is 
as far as he goes, except to suggest other similari- 
ties may be found which “will result in the estab- 
lishment of far-reaching correspondences and 
relationships betw'cen the two areas . . . lending 
objective scientific substantiation to hypotheses 
of connection and migration which up until now 
have never been properly corroborated by com- 
parative factual data.” ^ 

At the outset, Kennedy revealed a healthy 
aversion to any tendency to hypothecate without 
facts. 

This scientific quality of his mind comes out 
most strongly in two critical communications to 
the American Anthropologist written in 1936 and 
1939.® Each is a vigorous protest against recent 
works by fellow Indonesianists. One he criti- 

‘ R. Kennedy, " Bark-Cloth in Indonesia,” Journal of the 
Polynesian Society, No. 172, December 1934, PaRc 243. 

* R. Kennedy, “A Survey of Sumatra," American An- 
thropoloRist, N, S. 38, 1936, Pages 146-148. 

R. Kennedy, ‘‘The ‘Kulturkreislehre’ Moves Into 
Indonesia,” American Anthropologist, N. S. 41, Pages 163- 
169, 


cizes for faulty and careless method, sampling 
chapter and verse to substantiate his dissatisfac- 
tion. The other he praises for the high quality of 
its descriptive ethnology, but devastatingly criti- 
cizes for its a priori interpretative hypotheses into 
which the author strains to place his data. 
Throughout both these communications Ken- 
nedy reveals three valuable qualities; (/) de- 
tailed knowledge of the facts about Indonesian 
native life, (2) craftsman-like standards of accu- 
racy, organization and scholarship, (J) critical 
caution tow^ards geiK'ralized schemes of interpre- 
tation and interpolation of social and historical 
data. 'Phus, in a negative wmy, Kennedy has 
rev’caled what we may expect of him when he 
makes hi.s real positive contrilnition. 

It is netx'ssary to spc'ak of Ki^nnedy’s real con- 
tribution as something forthcoming rather than 
in-being. He has a four-volume ethnology of 
Indonesia in process of creation. Truly, Professor 
Kennedy is putting all his eggs in one basket. A 
number of years of painstaking cITort had brought 
the author clo.se to the threshold of completion of 
his project when the war intervened with its 
claims for the use of his expert knowledge in the 
services of the government. As planned, the first 
volume will cover Sumatra, the second, Borneo 
and Ueleix's, the third, Java and Bali, while the 
fourth will be devoted to the Lesser Siindas (Bali 
excepted) and the Moluccas. The people of each 
island are to he described as they are found today. 
Then the study will move back in history to show 
how various social influences have workcxl to 
bring them to their i.)resent state. Professor 
Kennedy is not anti-historical in tlie least. How 
could a student of Indonesia ever he? He is 
merely anti-historical-phantasia. Finally, the 
forces and trends alTecting the immediate futures 
of the various peoples will be subjecte<I to an at- 
tempted analysis. 

This is a vast and ambitious undertaking. For 
the first time, when it is completed, we shall have 
a sy.stematic idhnology and social history of all 
the East Indies available in English — or any 
language, for that matter. It bids well to l)c an 
epochal accomplishment. 

At the time of this writing Professor Kennedy 
has just sent a valuable and useful undertaking to 
the press. By the time this book has appeared, 
his Bibliograi)hy of Indonesia should also be 
available.® It is a complete * listing of titles on 
the peoples and cultures of the Indies, classified 
by islands and tribes. It has the interesting fea- 
ture of listing Dutch references separately from 
those appearing in English, French, German, or 
other languages, in order to facilitate its use by 
non-readers of Dutch. 

In another vein, Professor Kennedy has pub- 
lished a number of brief, comprehensive sum- 
maries of Indonesian culture for popular and 
semi-professional orientation. They are clear, 
concise statements and generally well-written. 
Several appeared as chapters in various sym- 
posia, one as a war handbook of the Smithsonian 
Institute, and one as a successful popular, trade 
book. 

In the crisis of the hour, Profc.ssor Kennedy 
has expressed his views on Dutch colonial policy 

• The biblioRraphy will be published in the Yale An- 

thropological Studie.s, Yale University Press, New Haven. 
Conn. ,, 

* Kennedy feels that It includes at least 95 per cent of all 
the works which have ever been published on the peoples 
and cultures of the islands. 
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from the lecture platform or the speaker’s dinner 
table on a number of occasions. Two of these 
addresses have been preserved as papers in the 
proceedings of learned societies.® While appreci- 
ative of tne solicitude of the Dutch for native 
culture, and frankly in admiration of the an- 
thropological training given the Netherlands 
civil servants in preparation for administrative 
posts in the Indies, Professor Kenni-dy raises 
doubts as to the appropriateness of the Nether- 
lands’ method for the Indonesian peoples, who 
have a future to meet in the modern world. The 
failure of the Dutch to provide higher education 
in 'science and politics for the Indonesians is the 
object of his sharpest attacks. The educational 
system of the Indies comes in for reitmated un- 
favorable comparison with what the Americans 
have accomplished in the Philippines. The 
problem of “education for what?’’ is always moot. 
But so far as the Indies are concerned. Professor 
Ki^nnedy exprcvsses little doubt. Nor is his criti- 
cal attitude of the Dutch policy on education 
merely nationalistic. He turns the taldcs on the 
United States when it is a matter of i)reserving 
the landed heritage of Indonesians and Indians. 

It is too early to know whether Professor Ken- 
nedy’s views will have any direct influence on 
future colonial policy, but his views are given 
forthright expression by voice and pen.® 

Dept, of Socioloc.y and Anthropology, 
New York University. 


L. Lek: The Snellius Expedition*: — 'I'lie Soci- 


‘ R. Kennedy, “Acculturation and Administration in 
Indonesia,’’ American Anthropologist, N. S. 45. 1943, 1’ages 

“ Applied Anthropology in the Dutch East Indies." Trans- 
actions of the New York Academy of Sciences, Series II, 
Volume 6. 1944, Pages 157-166. 

• He has contributed a chapter entitled, “The Colonial 
( risis and the Future “ to the volume. The Science of Man 
and the W arid Crisis (ed. Ralph Linton), which has just 
been published (December, 1944). 

* The following reports of some recent expeditions and 
explorations in the Netlierlands Indies may bo of interest 
to the readers of “Science and Scientists in the Nether- 
lands Indies": — 

Archbold, R., 1941: Unknown New Guinea; American 
scientists discover a valley of 60,000 people never before 
seen by white men (National Geogr, Magazine 79:315-338). 

Archuoi.d, R., a. L. Rand and L. J. Brass, 1942: Re- 
Archbold Expeditions, no. 41; summary of the 
19^-1939 New Guinea expeditions (Bull. Amer. Museum 
of Natural History 79:197-288). 

Bijlmhr, H. J. T., 1938: De Mimika-Expeditie 1935- 
1936 naar Centraal Nieuw-Guinea (Tijdschr. K. Ncderl. 
Aardrijksk. Gcnoot.schap 55 (2s):240-25y). 

Brass, L. J., 1941: 1938-39 Expedition to the Snow 
Mountains, Netherlands New Gmnea Uournal Arnold 
Arboretum 22:271-295). 

Brouwer, Doeke, 1939: Kort Verslag van het Medisch 
en ^thropologisch Werk in het Merengebied (Tijdschr. 
K. Nedcrl. Aardrijksk. Genootschap 56 (28):785-792). 

Brouwer, H. A., 1940: Geological Expedition of the 
University of Amsterdam to the Lesser Sunda Islands in 
Netherlands East Indies 

1937, 2 vols. (Amsterdam). 

CoLijN, A. H., 1937: Naar de Eeuwige Sneeuw van 
iropisch- Nederland. De bostijging van den hoogsten top 
yp het Carstenszgebergte (Tijdschr. K. Ncdcrl. Aardrijksk. 
Gfmootschap 54 (2s):576-587). 

Expeditie naar de Goenoeng Loeser in Atjeh (Indisclie 
Gids 59:561-562, 1937). 

Heldring, E., 1939: De Expeditie van 1939 van het K. 
wederlandsch Aardrijkskundig Genootschap naar het 
JMassaugebergte op Nederlandsch Nieuw-Guinea (Tijd- 
schr. K. Nederl. Aardrijksk. Genootschap 56 (28):305-32O). 

Klein, W. C., 1938; De Militaire Exploratie van Nieuw 
Guinea tijdens de Regeering van Koningin Wilhelmina 
(Indische Gids 60:933-941). 

W. C. 1938: Resultaten der Amerikaansch- 
i^lederlandsche Archbold-Expeditie ; Nederland dient er 
bouwen (Koloniaal Tijdsclirift, Sept. 1938:669- 

Leroux, C. C. F. M.. 1939: De Expeditie van het K. 


ety for Scientific kesoarch in the Netherlands 
Cijlomes and the Royal Netherlands Geoeraphi- 
cal Society together took in 1025 the initiative 
tor organizing an oceanographic (‘xpedition to the 
lilt-- Nethciiands Indies Archipelago. 
While in the Silioga-expedition of 1900, biology 
stood in the foreground, physical oceanography 
came only m the second place and geology was 
not included in the programme at all, in the 
Snellius expedition the parts were reversed and, 
moreover, a prominent plaee was given to geol- 
ogy. Ihus the one expedition formed a comple- 
ment to the other and the combined results were 
enriched by tlie gravitation researches of Prof 
Dr. F. A. Vi-NLNG Mifi.NE.sz on Netherlands sub- 
marines in the seas surrounding the Archipfdago. 

^ d’he expedition ship, H. M. “Willebrord 
Snellius,’’ was under command of Lt. F”. PjnkI';. 
The leader of the exjietlilion was Mr, P. M. van 
Riel, ( hief of the oceanographic and maritime- 
meteorological .section of the Royal Netherlands 
Meteorological Service. ilu' members of the 
scientific staff of the expedition were: I’rof. Dr. 
H. BosciiMA, biologist, Dr. Pii. H. Kuenen, 
geologist. Dr. A. B. Boelman, chemist, Dr. H. C. 
Hamaki-r, physicist, and Mrs. M. M. II. van 
Riel-Verloop, assistant for chemical determina- 
tions. 


The sea area investigated is limitf'd by parallels 
Lat. N. and l.at. 12° S. and by the meridians 
Fong. 112° and 135° Hast and covers about three 
million square kilometres. 

^ During the period between July 27, 1929 and 
Novenilicr 15, 1930, a distance of almost 34.000 
sea miles was covered. ( )ver this area the marine 
personnel carried out more than 32000 dejjth de- 
terminations. During the cruise the salinity and 
temperature of about 2000 water samples from 
the surface were determined; the tempi*rature 
was, moreover, continuously registered indepeml- 
eiitly by a resistance thermonuTer fixed outside 
the hull of the ship. While stationary, observa- 
tions were made at 373 stations. (.)f these, 353 
were ordinary stations, eight were anchor sta- 
tions, at 11 stations only a bottom sample was 
obtained and at one station only biological ob- 
servalions wiae carried out. i'he temperature 
was measured at fully 7300 points between the 
surface and the bottom; simullaiioously about 
the same numlH'r of water samples W(*re raised 
from till' niveaus and examined on bo;ird. This 
researcli included 7100 salinity and almost 5300 
o.xygen determinations, 'fhe salinity was ob- 
tained from at least two chlorine titrations, the 
oxygen deti'rminations were carried out in dupli- 
cate. The furllu'r chemical determinations con- 
sisted of over 700 alcalinity, about 5700 hydro- 
gen-ion-concentration, 200 phosphate and 6 H 2 S 
determinations. 

At 8 places the ship was anchored at a maxi- 
mum depth of somewhat less than 5000 meti'rs to 
carry out current determinations at various 
depths and to collect data concerning the varia- 
tions in the properties of tlie .sea water at dilTerent 
niveaus. 

At almost every station plankton was obtained 
from the surface, while at the stations and also 
several times under steam organisms were caught 
from the di-eper layers with the vertical net or 
townct. A few dredgings were made. On the 


Nederlandsch Aardrijkskundig Genootschap naar het 
Wisselmerengebied en het Nassaugebergte op Neder- 
landsch Nieuw-Guinea in 1939 (Tijdschr. K. Nederi. 
Aardrijksk. Genootschap 56:661-679, 765-762). 
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coral reefs corals and other biological material 
were collected, from shallow water and from the 
sea shore. 

While stationary 349 wire soundings yielded 
about 300 bottom samples. The maximum 
length of the bottom samples amounted to 206 
cm; the greatest depth from which deep sea ooze 
was raised was 10.000 meters. The geological 
investigation was not confined to the configura- 
tion and properties of the sea bottom, but in- 
cluded coral reefs and little-known islands. The 
ordinary observations for the meteorological log 
taken by the naval officers were supplemented by 
observations concerning rainfall, humidity and 
the sun’s radiation. 

The results of the expedition were 'published in “The 
Snellius-Expedilion" (Leiden: E. J. Brill), Of this the 
following parts have been published: Vol. I, Chapter I: 
P. M. VAN Riel, Programme of research and preparations 
(1937). — Vol. I, Chapter II; F. Pinke, The expeditionary 
ship and the Naval Personnel's share (1938). — Vol. I, 
Chapter II; Appendix, J. P. II. Perks, Voyage. The deep 
sea Anchorage Equipment (1938). — Vol. I, Chapter III: 
P. M. VAN Riel. The voyage in the Netherlands East In- 
dies (1938). — Vol. I. Chapter IV: H. Boschma and Ph. 
II. Kuenen, Voyage. Investigations on shore. — Vol. 
II, Part 2, Chapter I: F. Pinke, Oceanographic Results. 
Depth determinations (1935). — Vol. II, Part 2, Chapter 
II: P. M. van Riel, Oceanographic Results. The bottom 
configuration in relation to the flow of the bottom water. 

— Vol. II, Part 3: L. Lek, Die Ergebnisse der Strom- und 
Serieniuessungen auf den Ankerstationen (1938). — Vol. 
Ill: S. W. VissER, Meteorological Observations (1936). 

— Vol. V, F*art I: Pii. H. Kuenen, Geological interpreta- 
tion of the bathymetrical results (1935). — Vol. V, Part 
II: Ph. H. Kuenen, Geology of coral reefs (1933). — Vol. 
VI: H. Boschma, Biological data (1936). 

La Jolla, Calif 


B. Landheer: Education in the Netherlands 
Indies, A Symposium; — The Netherlands Uni- 
versity League gave, once more, evidence of its 
great interest in the acute problems of our time by 
devoting its 6th Annual Meeting to the recon- 
struction of post-war education. The meeting 
which was held in the pleasant surroundings of 
the Princeton Inn, Princeton, N.J., on January 
28th and 29th, 1944, was attended by many mem- 
bers of the League and distinguished guests from 
Princeton University and the Institute for Ad- 
vanced Study. 

The subject was timely because education in 
all its aspects will be one of the main problems 
and responsibilities of the immediate post-war 
period. The present world conflagration is more 
than a battle between armed forces, it is a con- 
flict between civilization and barbarism, between 
well established spiritual values and the craze of 
racial superiority. In order to vindicate their 
claims to an undisputed monopoly of world- 
domination in all cultural fields, the Nazis wil- 
fully attempted to pervert the moral, spiritual 
and scientific bases of life in the conquered re- 
gions. Their chief aim was to break the real 
strength of the occupied nations before their lib- 
eration would have become a fact. They espe- 
cially concentrated on the general nazification of 
the various educational systems. It is almost a 
truism that an uneducated people cannot be a 
free people. Before the invasion, education in 
Holland was the immediate expression of the 
democratic character of Netherlands life. It is 
therefore by no means surprising that it became a 
first object of Nazi destruction. 

In the Netherlands Indies popular education 


used to be one of the chief concerns of the Govern- 
ment. A well balanced system ranging from ele- 
mentary to higher education had been developed 
to provide for the various needs of all Indonesian 
and Dutch groups. An important principle was 
the use of native languages as medium of instruc- 
tion. As a result illiteracy was declining rapidly. 
In following this trend, the government had taken 
reat pains to bring modern improvements to the 
ndone.sian educational system without destroy- 
ing the possibilities for further development of 
the age-old indigenous civilization. On the con- 
trary, the Japanese, at present, are endangering 
this civilization by consistently nipponizing all 
schools, with a view to bring Indonesian life under 
the domination of Japanese “Co-prosperity'* 
imperialism. 

In connection with this the leading themes of 
the meeting were: 1. The restoration and im- 
provement of what has been wilfully destroyed; 
2. The readjustment of education to the post- 
war needs of the new cultural, political and social 
developments. At the first round table confer- 
ence, Dr. Vlekke delivered an introductory talk 
on “Post-war reconstruction of education in Hol- 
land in relation to general educational problems.” 
Dr. Vlekke observed that the chief post-war con- 
cerns would be to counteract the Nazi influences 
and to correct the former deficiencies. He pointed 
out that Dutch education was limited to .school 
education. This had an advantage because the 
teachers as a class were strongly anti- Nazi, which 
kept Nazi influence outside the schools. In ad- 
dition, even some of the defects of the educa- 
tional system, viz. the over-emphasis on intel- 
lectual training, and the neglect of consistent 
physical education, became assets in the struggle 
against the national-socialist ideology. It aided 
to combat slogans and cheap generalizations. 
For the post-war period, Dr, Vlekke stressed the 
need for visiting .scholars from the Allied coun- 
tries. A general reform could be limited to de- 
tails as before the war 25% of Holland’s taxes was 
spi:nt on education of which 80% was for ele- 
mentary instruction. It would be advisable to 
introduce, as a new subject in the elementary 
schools, the study of civics. At the secondary 
schools the humanities should be stressed. The 
study of Latin should be rejuvenated by partly 
replacing the classical authors by those Dutch 
authors (Erasmus et al.) who wrote in that lan- 
guage. 

The discussion centered around the pre-war 
prejudices against teachers and the teaching pro- 
fession. Father Mommersteeg discussed the 
dynamic factors in Nazi education which ap- 
pealed to youth generally and were lacking in 
Dutch education. He wished to counteract this 
by teaching democratic ideas and ideals in schools. 
Further participants in the discussion were Dr. 
A. J. Barnouw, Dr. Hromadka who mentioned 
the parallel situations in Czecho-Slovakia; Pro- 
fessor Dresden who considered it an omission 
that nothing had been said about the training of 
teachers and Mr. J. B. Orrick who told about 
the activities of the committee for international 
educational reconstruction in this country. 

At the second Round Table Conference Qan. 
29th, 2:30 p.m.) Dr. N. A. C. Slotemaker de 
Bruine delivered an introductory talk on “Edu- 
cational Problems in the Netherlands Indies.” 
The speaker rave a survey of education in the 
Netherlands indies until the Japanese occupa- 
tion, the present situation and an outline of sug- 
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gestions for the future. In the Indies education 
was a fundamental factor in the meeting of Ori- 
ental and Western culture, which made for the 
necessity of a “dual" {viz., oriental and occi- 
dental) educational system. After having dis- 
cussed the schools of the 19th century {viz., native 
Mohammedan religious schools; European, 
schools; institutes for the training of Indonesian 
Civil Servants, 1st and 2nd class primary schools 
for Indonesians) Dr. Slotkmakkr dk Bruink 
p(nnted out that education gained tru(^ mo- 
mentum since 1906, when the national oriental 
elementary school with a three years course was 
introduced. Different from the French (Indo- 
china) or American (Philippines) approach, in- 
struction here was based on the local environ- 
ment and the native language, ('ontinuation and 
other schools provided facilities for higher ele- 
mentary and vocational training. Besides, occi- 
dental elementary education, leading up to sec- 
ondary and university training, was giv^n in 
\ arious typ<‘S of schools for all different groups of 
the population. The SpeaD'r pointed out that al- 
though illiteracy was declining it was still great, 
yet, 40% of the children of scho(jl-age (6-9) went 
to school, as against 38% in the Philippines. 
From 1915 to 1940 attendance at the vernacular 
elementary schools had increased with 400% and 
from 1939 on 800 of such schools were estal)lished 
annually. Dr. Slotkmakkr proceeded to discuss 
the financial problems and the situation under 
Japanese rule. Although few reliable data are 
available it is certain that the Japanese are lower- 
ing tlie standards and consistently wiping out all 
Western influence. Dr. Slotkmakkr asscTted 
that the suggestions for the future must be .seen 
in the light of the address of the (Jueen of Decem- 
ber 6, 1942, A future “ten year plan" will be 
carried out l)y the Indonesian government itself. 
Mutual understanding and the development of 
solidarity among the different races will be one of 
the aims. Popular education will be spread 
throughout the Indies, as much as |X>ssible inde- 
pendent from the state budget. Malay as a com- 
pulsory subject will be introduced in the occi- 
dental curriculum. 

Following this talk a lively discussion ensued 
in which participated Dr, F. H. Visman, Dr. P. 
Honig, Professor Raymond Kknnedy, who 
pointed out that the Netherlands Indies educa- 
tional system did not provide enough facilities 
for the training of Indonesian leaders, and Pro- 
fessor J. O. M. Broek. 

Falling outside the scope of the main topic of 
the conference, was an illuminating lecture by 
Dr. A. P. H. Trivklli, on “Experiences in the 
Region of Ultimate Knowledge.' Starting with 
the famous inscription on the ancient Egyptian 
“ Fabula Smaragdina,” Dr. 'I'rivelli traced the 
dialectic development of monistic thought 
through the ages and showed its significance for 
modern science. 

At the business meeting it was decided to hold 
the next meeting at Yale University in the first 
part of July. The functioning executive com- 
mittee, consisting of Profe.ssor A. J. Barnouw, 
president; Professor J. A. U. Fagginger Auer, 
vice-pre.sident; Dr, B. Uanuhkkr, secretary; and 
Mr. Willard C. Wichkrs, treasurer, was unani- 
mously reelected. As additional vice-presidents 
Were appointed: Dean M. Ten Hoor of 1'ulane 
University, Professor J. M. Kolthoff, Univer- 
sity of Minnesota and Professor F. W. Went, 
California Institute of I'echnology, Pasadena. 


Dr. T. W. L. S( hkltema of the Library of 
Congress, Washington, D.C. submitted a plan 
for the reconstruction of Dutch Libraries. 

The meeting w'as brought to a successful con- 
clusion by a dinner, attended by His Excellency, 
Dr. A. Loudon, Dean Christian Gauss, Pro- 
fessor J. B. Whitton, Profes.sor Albert van 
Ekrde of Princeton University, ITofessor J. L. 
Hromadka of the Princeton I'heological Semi- 
nary, Professor Albert Einstein of the Institute 
for Advanced Study and by many other notables. 
Professor A. J. Barnouw presided at tin* dinner. 

In his after-dinner speech, the Netherlands 
Ambassador asserted that in the past education 
had dealt too much with the history of power 
rather than the hi.story of civilization, and instead 
of analyzing social and hi.storical prejudices, it 
continued to present the.se same prejudices as 
historical or patriotic facts, \\ hat has developed 
hi.storically can continue to grow only if it is based 
on justice. Dr. Loudon stated that this prin- 
ciple would have to be applied to the Axis coun- 
tries, but that the democratic peoples must also 
remember that vigilance is the price of liberty. 

Earlier in the program Dean Gauss remarked 
that post-war education will have to look at the 
future not at the past, for men make history 
not hi.story men. , tt ■ 

A buffet luncheon was given by the University 
League in honor of His Excellency, Minister G. 
Bolkkstkin, who at that time was in this coun- 
try. The luncheon was held on Saturday April 
8th at the Harvard Club, New York City and was 
attended by many distinguished guests and mem- 
bers of the League. Among those present were 
His Excellency, the Belgian Minister hRANK van 
Cauwki.akrt, the Netherlands Consul (jeneral, 
Mr. T. Elink .Schuurman, Dean E. 

Payne and Mr. Rkinhold .Schairkr of the t .b. 
( ommittee of Educational Reconstruction, L r. 
J. A. Goris, Director Belgian Information C en- 
ter, Mr. H. i)E Wolfe Fuller and Mr. James M. 
Cecil of the Netherlands America houndation, 
Dr. N. A. ('. Slotkmakkr dk Bruink, Director 

of the Netherlands Information Bureau, Pro- 
fessor A. A. Schiller, Columbia University, 
Professor Peter Debye, Cornell University, 
Professor E. Adamson Hoebkl, New York IJni- 
versity, Professor A. J. Barnouw, ( olumbia Uni- 
versity, Professor J. A. ('. Fagginger Auer and 
Profes.sor J. Anton de Ha.vs of 
sity. Professor J ames A. van der \ i;ldt, D.h .M., 
of St. Joseph’s Seminary, Yonkers and many 
others. Profe.ssor Barnouw welcomed the min- 
ister to this country on behalf of the League. 

NFrilERLANDS INFORMAIION Bl'RKAU, 

New York City. 


International Aspects of the Protection of 
oastal Fisheries — Practically all countries 
ordering upon the sea have fishing grounds in 
le adjacent waters. Often their sea fisheries are 
le chief dependency of the coastal population 
rom remote times there has been an influx ol 
shermen from other countries to fishing banks oi 
roved worth. Very often their attimipts to share 
i the catch of greatly valued fish have been the 
tusc of much friction, and have 
lany and prolonged international conflicts. 
wKt-v. •-.'crt /T nin<l<‘rn fishine methods of tar 


* S. A. Riesenfeld. 1942, Protection of Coast^ Kishcries 
uflder International Law. Pp. 296 (WashinKtoti. D.C.: t ar- 
neKie Endowment for International Peace). 
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greater efficiency, combined with the use of 
swift, far-ranging motor vessels, these coastal 
fishing banks have become exposed not only to 
more intensive exploitation but to destruction. 
Conflicts have become therefore not only more 
frequent but also more serious. 

Dr. RiESENrKi.n has studied the problems in- 
volved from the standpoint of international law, 
fully cognizant of the fact that at present there 
is no international law. ’I'here are three great 
sources for international law, which the author 
states are of increasing im|X)rtancc in the follow- 
ing order: — (a) text writers; (b) state practice; 
(c) international adjudications. To each of 
these a .section of his book is devoted. 

In Part I international legal theory is consid- 
ered from the time of Roman law down to recent 
time (1930). References and quotations are pro- 
fuse and thoroughly documented. From the time 
of Grotius, upon whom great emphasis is laid, a 
rather complete survey is made of the positions of 
227 individual writers during the nineteenth and 
twentieth centuries. A chapter is also devoted 
to the private groups that nave considered the 
matter, and to the international and national con- 
gresses dealing with it. 

Part II is devoted to a survey of the practice of 
the following states: — Great Britain and mem- 
bers of the British commoi wealth; the European 
East Atlantic coast states; the Mediterranean 
states; the Baltic Sea coast states; the North Sea 
coast states; the American Republics, except the 
United States; the Far East; the United States. 
The Hague Codification Conference made plain 
that there is no universally recognized three mile 
rule. While many states generally adhere to the 
three mile rule, many others do not recognize it 
or do so only to a very limited extent. The author 
finds that no nation has always stuck to the three 
mile rule for all purposes. He finds that reasons 
of policy dictate the position of a nation on this 
matter, and that its position shifts with the par- 
ticular interests involved, d'he coastal fisheries 
are too involved with questions of neutrality, 
naval and military policy and .strategy, naviga- 
tion, customs, and national politics to be consid- 
ered apart or made the subject of a fixed inter- 
national policy with definite space limits appli- 
cable to all and everywhere. 

Part III takes up International Arbitrations, 
in so far as they deal with coa.stal fisheries. None 
of them face S(iuarely the matter of protecting 
coastal fishing grounds by the adjoining state, 
and therefore have little value in deciding the lim- 
its and control of territorial waters. 

A feature of the book is the foot-note transla- 
tions of the many quotations in the text, in Dutch, 
French, German, Italian, Latin, Portugue.se, and 
Spanish. 

rhe fisheries are a great natural resource, and 
their protection ami conservation are of essential 
importance, it is evident that their conservation 
and proper protection have been wanting in the 
past, and can never be brought about by adher- 
ence to the three mile rule, or any other rigid for- 
mula. Dr. Riesenfeld concludes that "coastal 
fishing grounds, owing to their primordial impor- 
tance for coastal states and owing to the very im- 
manent danger of their complete destruction re- 
sulting from the employment of piratical tech- 
niques by distant nations, can be adequately pre- 
served only by control and exclusive exploita- 
tion by the coastal state." He adds that "inter- 
national law must and does recognize the right to 


such control by the coastal state unless the vested 
and long .standing rights of other nations are in- 
fringed. This seems to be the only way in which 
impK)rtant food supplies for mankind may be 
preserved." 

The author's conclusion is "if after the present 
war an international society and an international 
legal order should be resurrected, though prob- 
ably in different form, the continued controversies 
which the coastal fishing grounds have caused 
under the old system should be studied to deter- 
mine what should be done and what avoided in 
the future." 

To this the reviewer, as a life-long student of 
fishes and the fisheries of the world, heartily 
agrees. The author deserves the thanks of fishery 
students and administrators and government 
officials for his painstaking and successful efforts 
to bring together and summarize everything of 
importance dealing with the subject, with such 
complete documentation. 

On page 116 the author speaks of the Interna- 
tional Conferences for the Regulation of Whaling 
as "probably the most successful international 
congresses," and on page 277, foot-note 5, says 
"the international regulation of whaling is 
probably the most successful attempt to protect 
a valuable .sjX'cies of maritime life by interna- 
tional cooperation." To this I cannot agree. 
Japan, which had become an important factor 
in Antarctic whaling, refused to enter the agree- 
ments of 1937 and 1938, paid no attention to re- 
strictions, and made every effort to increase their 
catch of whales. As a matter of fact, the re- 
strictions imp<jsed and agreed upon by Norway, 
Great Britain, Germany, and other countries 
gave no appreciable protection to whales, Not 
until 1939 did Japan become a signatory to the 
agreement. Of course the war put an end to Jap- 
anestr whaling, and the facts of Norwegian and 
British Antarctic whaling are concealed at pres- 
ent. We can scarcely tell how successful the 
agreement would have been, since it was in full 
effect but one season. Its real success was in 
getting all the whaling countries to sign an agree- 
ment, leaving to the future the enactment of re- 
strictions that would really protect whales. 

Karl Brandt states (p. 100, "Whale Oil: an 
Economic Analysis," 1940), "it might be as- 
sumed that the ends of a conservative utilizatioy 
of the great marine resource could be achieved by 
such international cooperation. Unfortunateln 
the practical results do not justify any such as- 
sumption." 

Presumably the results obtained by the com- 
mission for the conservation of the halibut fishery 
off Canada and the United .States in the North 
Pacific, do not fall under Dr. Riesenfeld's defi- 
nition of an international agreement, d'he mori- 
bund halibut fishery, under regulations worked 
out by the scientific staff of the commission, was 
restored to a healthy and profitable condition. 
This is the only example of a fishery resource hav- 
ing been rescued from destruction by interna- 
tional agreement. In his reference to it (pp. 262- 
263), Dr. Riesenfeld makes the point that this 
convention and the one on the Pacific .salmon 
fisheries are "attempts of neighboring nations on 
the same continental shelf to protect and conserve 
common fishing grounds by treaty." 

Another example of a successful international 
agreement for the rehabilitation of a vast van- 
ishing marine resource is that on the fur seals of 
the Pribylov Islands. An agreement was finally 
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reached when the herd had diminished to about 
5% of its original size, between the United 
States, Great Britain, Russia, and Japan. The 
results of this agreement have been very success- 
ful. However, it is scarcely germane to the scope 
of Dr. Kiesenfkld’s book. 

On page 249 the author refers to the Japan 
Year Book of 1938-9 and “its very instructive 
chapter on Japanese fisheries,” from which he 
quotes. Apparently few students and writers in 
this country are aware of the much more com- 
plete and authoritative volume on Japanese fish- 
eries issued by The Japan Times and Mail, d'his 
172-page work, published in 1940, is entitled Jap- 
anese Fisheries Industry 1939. (Albert VV. ('. T. 
Herrk, Stanford University, California.) 


J. J. Polak: The UNRRA: — On November 9, 
1943, the United Nations Relief and Rehabilita- 
tion Administration (UNRRA) was brought into 
being when the representatives of forty-four na- 
tions signed the UNRRA agreement in Wash- 
ington. Thus an agency was created to provide 
relief, in the form of food, clothing and other 
necessaries, for the populations in the areas lib- 
erated from the enemy and to take measures for 
the rehabilitation of their agriculture and indus- 
tries. 

The provisions of the UNRRA agreement were 
further implemented in the first meeting of the 
Council of that body at Atlantic City, New Jer- 
sey, from Noveml^r 10 to December 1, 1943. In 
these three weeks the representatives of the mem- 
ber countries of this international organization 
worked out the broad principles for the provision 
of relief to any territory as soon as it had been 
liberated from the enemy. 

The area of operations of the UNRRA falls 
into broad geographical regions: Europe and the 
Far East. The organization of UNRRA takes 
this fact into account. Under the Council, which 
is the highest policy-making lx)dy, there have 
been created a Committee for Europe and a Com- 
mittee for the Far East. Their functions are to 
advise the Council with respect to relief jx>licies 
and to inform it of the relief needs of these two 
areas. In each of these two committees the coun- 
tries most directly interested are represented. 
Therefore, the Kingdom of the Netherlands has 
been appointed a member of both. 

In addition, the Netherlands have been elected 
to the function of first vice-chairman of the Com- 
mittee for the Far East. At present the Com- 
mittee for the Far East is still holding its meet- 
ings in Washington, but it is planned that it will 
rnove to some place in the East as soon as condi- 
tions permit. By that time the head office in 
Washington will also establish an important 
branch office in the East to administer UNRRA 
relief activities in that region, in the same way 
that a European office has already been created 
m London. 

The wisdom of treating the two regions to a 
large extent separately became quite clear at the 
conference in Atlantic City. In many respects 
there are important differences between the 
relief problems of the Far East and those of 
Europe. In the first place there is a difference in 
Cme. It is reasonable to exj^t that UNRRA 
will start large scale operations in Europe before 
It is able to do so in the Far East. For this reason 
the European relief task appeared to l:)e the more 
urgent one, and most attention was centered on 


it. Secondly, and somewhat connected with the 
factor just mentioned, there was a great difference 
in the extent to which the preparation ('f relief 
plans had advanced. An Inter-allied Committee 
on Relief Requirements had been meeting in Lon- 
don for two years prior to the Atlantic City con- 
ference and had elaborated quite detailed plans 
concerning the relief needs of each of the allied 
countries of Eurojie. No such detailed i)repara- 
tions had as yet been made for the Far Eastern 
region as a whole, although the Board for the 
Netherlands Indies, .Surinam and Curasao in 
New York had prepared an extensive analysis of 
the relief needs of the various regions of the Neth- 
erlands Indies archipelago. A considerable 
amount of work will still be required to establish 
for the Far East common scales of relief require- 
ments and to arrive at a general relief plan for 
this area. 

Thirdly, in the policies of relief distribution it 
will be necessary to take into account the si>ccific 
local forms of organization in the Far Eastern 
community, which are so different from those 
in Europe. As was stated in a memorandum pre- 
pared by the Netherlands Delegation at the 
UNRRA conference, the age-old structure of the 
Indian desa can and should be used as a link in 
the distribution of relief supplies. 

It is important to realize that the Netherlands 
East Indies have a dual r61e with respect to re- 
lief. They will l)e not only relief claimants, but 
soon after liberation they will in their turn be- 
come an im}X)rtant source of relief supplies for 
other countries. Palm oil and copra are two 
commodities which the Netherlands East Indies 
can make available for exix)rt very shortly after 
liberation and which will be of great value in the 
face of a world shortage of oils and fats. 1 he 
UNRRA, in the outline of its policies, has shown 
that it is fully aware of the necessity of utilizing 
to the utmost such facilities of a relief recipient to 
produce relief supplies. 

To enable a country to fend for itself, rather 
than merely to provide it with relief supplies, is 
the ultimate aim of the UNRRA. Much stress 
has, therefore, been laid on its objective of re- 
habilitating the liberated countries. “Rehabili- 
tation” has, it is true, l)een defined rather nar- 
rowly in order to prevent the limited resources of 
UNRRA from being consumed in large scale 
reconstruction or development programs, for 
which this organiz^iition was not created. But 
UNRRA will assist in the rehabilitation of the 
production of foo<lstuffs and other relief supplies. 
Thus one of its important functions will be the 
rehabilitation of agriculture, for which it will 
make tools, fertilizers, etc. available. Further- 
more, UNRRA’s activities will tie directed to- 
ward the reconstruction of those industries which 
provide commodities that are directly needed for 
relief. Sugar mills are one e.xample of such in- 
dustries, and an example of particular interest to 
the Netherlands East Indies. 

The activities of UNRRA p, however, lieyond 
those just mentioned. It will also occupy itself 
with the repatriation of persons who, as an effect 
of the war, have been displaced— a function 
which is of relatively minor importance to the 
Netherlands Indies. Furthermore, UNRRA has 
created two divisions which will plan for and pro- 
vide for the reconstruction of the medical services 
and of the welfare services in liberated countries 
in cooperation with the governments of the .yeas 
concerned and to the extent that UNRRA is re- 
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quested to do so. It Is possible that particularly 
with respect to health work UNRRA will become 
of very great importance to the Indies. 

In all its operations UNRRA will work in the 
closest coordination with both the military au- 
thorities and the government in each area. Act- 
ing in this way, UNRRA will have a very impor- 
tant task before it. The establishment of agreed 
relief requirements between various countries, 
the presentation of these combined require- 
ments to the supply organizations of the United 
Nations, and the systematic distribution of relief 
supplies in all areas liberated from the enemy 
constitute a task which comes properly within the 
scope of an international organization and which 
UNRRA may be expected to perform effectively. 
Its subsidiary, but in many cases equally vital, 
functions contribute to providing for UNRRA a 
unique position for the first few years after the 
war, during which both the Netherlands and the 
Netherlands East Indies may hope to reap great 
benefits from this organization. 

Summary nf Recent Activities: — .Since the above was 
written. UNRRA has moved from the planning to the 
operational stage. Prior to V-E Day, the scarcity of ship- 
ping and supplies permitted the Administration to ship 
overseas only 37,000 tons. Three months later, with the 
ce.ssation of hostilities in Europe, UNRRA had delivered 
some 1,300,000 tons. The surrender of Japan made pos- 
sible UNRR.\’8 operations on a global scale. By the end 
of .August 1945, UNRRA’s shipments totalled 1,743,318 
gross long tons, valued at $417,914,000 — almost entirely 
to those liberated countries in Europe which did not pos- 
sess sufficient foreign exchange resources to purchase relief 
imports, and to which UNRRA was giving assistance: 
Greece, Yugoslavia. Czechoslovakia. Poland. Albania and 
Italy. In addition, some 5,000 UNRR.A displaced persons 
specialists were aiding the Military in Germany in the as- 
sembling. caring for, and repatriating of United Nations 
nationals, of whom some 6,000,000 were found in the 
SHAEK areas of Germany. UNRR.A doctors have l>een 
serving in Greece, Yugoslavia, Italy. UNRR.A’s Middle 
East camps, in displaced persons operations in C3ermany, 
and in China. UNRRA welfare specialists are at work in 
the above-mentioned areas, and welfare officers advise 
and aid (Governments in organizing the handling of relief 
distribution to the needy and in providing institutional 
and communal care for children, the aged, and handicapped. 

Up to J Day, UNRRA's activities in the Far East 
hjjid been mainly of a preparatory character. UNRRA 
had an office in .Sydney to .serve the .South-West PaciBc 
Area, and one in Chungking to plan relief with the (Chinese 
government. Now. with the China ports open, operations 
in that country will assume large proportions. In perform- 
ing its task in that part of the world UNRRA has been as- 
sisted by the decisions of its Third Council Session in Ixm- 
don in .August 1945. which, among other important de- 
cisions. recommended a further contribution of the unin- 
vaded nations, thus raising UNRRA's total present and 
prospective resources to about 13.600,000,000 and author- 
ized the Administration to operate in Korea and Formosa. 

In conclusion, it should be pointed out that while 
UNRRA was created as a service agency to assist in the 
rehabilitation of the economies of the United Nations, it 
is not expected to perform the whole job alone. Actually. 
UNRRA, in accordance with decisions by the Council, 
concentrated on assisting tho.se nations lacking foreign 
exchange resources. As a result, the western Euroi)ean 
countries, such as France, Belgium and the Netherlands, 
are taking care of their own relief needs; the same applies 
to tlie liberated overseas territories of these nations. 

Boakp kor the Netherlands Indies, 
.Surinam and Curasao, 
Washington, D.C. 


Morack Belshaw: The Institute of Pacific 
Relations: — The Institute of Pacific Relations 
is an unofficial and non-political organization, 
founded in 1925 to facilitate the sciuntific study of 
the peoples of the Pacific area. It is composed of 
autonomous National Councils in the principal 
countries having important interests in the Pa- 
cific area, together with an International Secre- 
tariat. It is privately financed by contributions 
from National Councils, cor jx^rat ions and founda- 


tions, The Institute, as such, does not advocate 
policies or doctrines and is precluded from ex- 
pressing opinions on national or international af- 
fairs. It is governed by a Pacific Council com- 
posed of members appointed by each of the Na- 
tional Councils. 

In addition to the independent activities of its 
National Councils, the Institute organizes pri- 
vate international conferences every two or three 
years. Such conferences have been held at Hon- 
olulu (1925 and 1927), Kyoto (1929), Shanghai 
(1931), Banff, ('anada (1933), Yosemite Park, 
('alifornia (1936), Virginia Beach, Virginia (1939), 
Mont Tremblant, Quebec (1942), Hot Springs, 
Virginia (1945). It conducts an extensive pro- 
gram of research on the political, economic and 
.social problems of the Pacific area. It also pub- 
lishes the proceedings of its conferences, a quar- 
terly journal Pacific A ffairs, and many scholarly 
books and popular pamphlets embodying the 
results of its studies. The International Secre- 
tariat and Publications offici* is at 1 East 54th 
.Street, New York 22, New York, 

At the present time the National ('ouiicils, 
their National Secretaries and their addresses are 
as follows: Australian Institute of International 
Affairs, W. I). Borrie, Esq., 369 George vStreet, 
Sydney, Australia: Canadian Institute of Inter- 
national Affairs, Dougla.s MacLennan, Esq., 
230 Bloor Street West, I'oronto 5, Canada; ('hina 
Institute of Pacific Relations, Liu Yu- wan. Esq., 
6 Kincheng Villa, Chungking, China; C'omite 
d'Etudes des Problemes du Pacifique, Roger 
Levy, Esq., 54, Rue de Varenne, Paris VH, 
France; Netherlands-Netherlands Indies ('oun- 
cil, Institute of Pacific Relations, J. F. Engers, 
Esq., 10 Rockefeller Plaza, New York 20, New 
York; New Zealand Institute of International 
Affairs, A. VV. Free, E.sip, P. (). Box 774, Welling- 
ton, New Zealand; Philippine Institute of Inter- 
national Affairs, Hon, Jaime Hernandez, 1617 
Massachusetts Avenue, N. W'., Washington, 
D, ('.; Royal Institute of International Affairs, 
IvisoN S. Macadam, Esq., C'hatham House, 10 
St. James’s Square, London S. W. 1, England; 
U.S.S.R. Council, Institute of Pacific Relations, 
Dr. E. Zhukov, Pacific Institute, 14 Volhonka, 
Moscow, U.S.S.R.; American Council, Institute 
of Pacific Relations, Raymond Dennett, Esq., 
1 East 54th Street, New York 22, New York. 

rile officers are: P. E. Corbett, ( hairman; 
R. J. F. Boyer, Chiang Monlin, Paul Pelliot, 
F. H. Visman, Vice-Chairmen; K. C. Li, Finance; 
Grayson Kirk, Programme; Sir Geor(;e San- 
son, Research; Edward C. Carter, Secretary- 
General; and Horace Belshaw, International 
Research Secretary; Hilda Austern, Assistant- 
Treasurer. 

The Ninth Annual ( onference of the Institute 
held at Hot .Springs, Virginia, from January 6th 
to January 17th, 1945 devoted its attention to 
these main questions: 

(/) What were the most significant develop- 
ments in 1944, in their bearing on relations be- 
tween the United Nations and the prospects of es- 
tablishing foundations for a durable peace and 
economic, social and political progress among the 
peoples of the Pacific? 

(2) What will be the effects of defeat on Japan, 
what principles should determine policy in rela- 
tion to Japan and how should these principles be 
given concrete expression? 

(J) What economic problems will exist in the 
Pacific area after the war and how should these 
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problems be attacked so as to promote economic 
recovery and ensure continuing progress? 

(4) In what way has the war affected cultural 
and race relations in the Pacific area, and by what 
means may these relations be improved? 

(5) What problems are involved and what |)ol- 
icies and methods should be adopted to promote 
the welfare of dependent peoples and assist them 
towards self-government ? 

(6) How should the organization of collective 
security be designed in the Pacific area in order 
to ensure a durable peace? 

The discussions at the Plenary Sessions and 
round tables which devoted themselves to theses 
topics are reported in the volume Security in the 
Ptuijic published in April of this year under the 
editorship of Ur. Horace Belshaw, Mr. V. A. 
Bisson and Mr. Bruno Lasker. 

A large number of data papers were presented 
for the Conference. During the ('onference the 
International Research Committee in addition 
to approving a number of individual projects for 
research, many of which are to be conducted by 
National Councils, on the basis of grants from the 
International Research Committee formulated a 
research policy covering these main fields: 

(/) Machinery for International Kconomic 
Collaboration with Sjx'cial Reference to the Pa- 
cific Countries. 

{2) Agricultural Rehabilitation, Reform and 
Development in the Western I^tcific. 

(J) Development of Political Autonomy in 
Pacific Dependencies. 

(4) Effects of Military Occupation (both by 
the enemy and the Allies) on Pacific and Far 
Eastern Territories. 

(5) Race Prejuclice and Rac(‘ ('onflict as 
Factors in International Relations in the Pacific. 

(6) Development of Public Administration and 
1 raining of Administrative and Technical Per- 
sonnel in Dependent and Weak 'Perritories of the 
Pacific Area. 

In general the current policy of the Institute is 
to direct its attention during the next few years 
to international studies germane to the problems 
of peace-making and the maintenance of se^curity, 
relief, rehabilitation and reconstruction in the 
Pacific area. 

iNsunnE oi< Facimc Rklations, 
Nkw York City. 


James F. Engers: Netherlands and Nether- 
lands Indies Council of the Institute of Pacific 
Relations: — The Netherlands and Netherlands 
Indies Council of the Institute of Pacific Rela- 
tions was established in New York on August 25, 
1942 to take over temporarily the duties of the 
organization of the same name in occupied Hol- 
land. The latter had been established in July 
1934 and had a daughter organization in Batavia. 

After the invasion of the Netherlands in May 
1940, the Indies' organization took over and 
finally its functions were temporarily vested in 
the Netherlands and Netherlands Indies ('ouncil 
in New York. The work of the New York Coun- 
cil was characterized from the beginning as a 
temporary make-shift, organized for the purjx)se 
of having an adequate representation of the Neth- 
erlands and the Netherlands Indies in the affairs 
of the Institute of Pacific Relations, and also to 
lend a hand in the publication of works on the 
Netherlands Indies of a more scientific character 


which could not be published on a commercial 
basis. 

The ('ouncil took upon itsidf the task of pro- 
viding representation from the Netherlands and 
Netherlands Indies to the Eighth International 
Conference of the Institute of Pacific Relations 
at Mont Tremblant. Members of the delegation 
under the chairmanship of the late Raden L. 
Djajadiningrat were: N. A. J. de Voogd, Lt. 
Col. C. Giebel, Dr. G. H. C. Hart, W. P. Has- 
SELMAN, Dr. P. Honig, H. Jacob.son, P. H. W. 
SiTSEN, Dr. j. VAN Beuskkom, j. H. Warning, 
R. A, K. Widjojoatmodjo, with J. F. Engers s 
St‘cretary. 

The following documents were submitted to 
this conference: Nationalism in the Netherlands 
Indies, by Charles O. van her Plas; Phe In- 
dustrial Development of the Netherlands Indies, 
by Peter H. \V. Sitsen; Educational Develop- 
ments in the Netherlands Indies, by Loekman 
Djajaoiningrat; Intensive rural hygiene work 
in the Netherlands East Indies, by J. L. Hy- 
DRICK; Towards Economic Democracy in the 
Netherlands Indies, by G. H. ('. Hart; The 
Netherlands Indies and their N(*ighbors in the 
Southwest Pacific, by G. H. C. Hart. 

During the conterence, the late Dr. G. H. C, 
Hart was elected a Vice-President of the Pacific 
Council, the governing body of the Institute of 
IVicific Relations. 

Meanw’hile a Research ('ommittee has been 
preparing a numb(*r of monographs to be pre- 
sented to the English-spi'aking public. I hus far 
the following have been pulilished: Towards Eco- 
nomic Democracy in the Netherlands Indies, by 
Dr. G. H. C. Hart; Industrial Development of 
the Netherlands Indies by Peter H. W. Sitsen; 
From Illiteracy to University, Educational De- 
velopment in the Netherlands Indies, by Raden 
L. l)jAjAniNiNGRAT: Mining in the Netherlands 
East Indies, by Alex L. ter Braake. 

In October 1945 Querido, Inc., in cooperation 
with the (\)uncil published “Indie in de Bran- 
ding” by j . F. P'mh;ks, w ith a preface by Dr. F. H. 
X’iSMAN. a survey in the Duti h language of re- 
cent developments in colonial thought. 

The Committee has also been instrumental in 
having a number of articles and book reviews 
publislu'd in Pacific Affairs and the Far P.astern 
.Survey. 

Preparatory to its Ninth ( onference, the Insti- 
tute of F^acific Relations held an interim confer- 
ence at Atlantic ( ity, N. J. in January 1944, at 
which a small <Ielegation headed by the then 
chairman, Dr. P. Honig, represented the Nether- 
lands arul Netherlands Indies Council. Finally 
the ( ouncil sent the following delegation to the 
Ninth Conference of the Institute of Pacific Re- 
lations, held at Hot Springs, Va., in January, 
1945: Dr. F. H. Visman, Chairman, Dr. P, 
Honig, Dr. 1). ( rena he Jongh, Raden M. M. 
S. N. Djoemena, W. P. Has.selman, J. Hoven, 
H. Jacobson, S. I. Kahn, Rear Admiral J. E. 
Meijer Ranneft, Colonel R. Roos, and N. A. J. 
DE Voogd. J. F. Engers again servi'd as secre- 
tary. Here the delegation submitted the follow- 
ing three diKunients: Relief, Rehabilitation and 
Economic Development in the Netherlands In- 
die.s, by Peter H. W. Sitsen; I'he Provisional 
Government of the Netherlands East Indies, by 
Dr. Frans H. V'isman; and Minii^ in the Neth- 
erlands East Indies, by Alex L. ter Braake, 
mentioned above. 

During the short time of its existence, the 
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Council has been v'ery acti\'e in promoting a bet- 
ter understanding of the Netherlands Indies, es- 
pecially of course at its proper place, the Insti- 
tute of Pacific Relations. 'I'he organization has, 
however, been extremely unfortunate in losing 
through death, three of its most active members: 
Dr. G. H. (\ Hart, Raden L. Dj.\jai)iningrat 
and Peter H. W. Sitse.n. 

At this moment the following are members of 
the Board: Dr. F. H. Visman, chairman. Dr. P. 
Honig, vice-chairman, Mr. H. Jacobson, hon- 
orary secretary, Mr. Jan Hoven, treasurer, 
Raden M. M. .Soeria Nata Djoemena, Dr. 
VV. P. Hasselman and Dr. N. A. C. Slotemaker 
de Bruine. Mr. J. F. Fingers serves as execu- 
tive secretary. 

Dr. Visman was recently elected a vice-presi- 
dent of the Pacific Council of the Institute of 
Pacific Relations. 

As soon as conditions permit the functions of 
the Council will revert to the appropriate organs 
in Holland and the Indies. It is expected that at 
that time the New York organization will only 
remain as a local agency of the Netherlands and 
Netherlands Indies Council. 

Board for the Netherlands Indies, 
Surinam and Curacao, 

New York City. 

Natalie Gur.ney: The Southeast Asia Insti- 
tute {formerly, the Ka.st Indies Institute of Amer- 
ica) and its Activities: 

Date founded: July 31st 1941. 

Board of Directors: ]. Barnouw, Pres- 

ident; Ralph Linton, Margaret Mead, Vice- 
Presidents; A. Arthur Schiller, Treasurer; Jan 

0. M. Broek, Edwin R. Emrree, Rupert Emer- 
son, Evett 13. Hester, Claire Holt, Raymond 
Kennedy, F. H. Visman, and John K. Wright, 
members of the board; Robert Heine-Geldern, 
Research Associate, and Natalie Gurney, Ex- 
ecutive Secretary. 

Membership: 281, including as Active (Profes- 
sional) Members most of the scholars and special- 

1. sts in the United States whose work relates to 
Southeast Asia, as well as some Supporting Mem- 
bers, and a few honorary, corresponding, associ- 
ate and life members, who are generally inter- 
ested in the area. - Annual dues: Active* (Pro- 
fessional): $3; Supporting: $10; I.ife: $100. — 
Apart from individuals. Supporting Members in- 
clude: American Geographical Society, American 
Museum of Natural History, Arnold Arboretum, 
Buffalo Museum of Science, C'olumbia Univer- 
sity, Coolidge Foundation, Denver Art Museum, 
Viking Fund, and Yale University. — Financed 
by: Grants, donations and membership dues. 

Objectives: (1) To stimulate or conduct schol- 
arly studies and research relating to the Malay 
Archipelago, the Malay Peninsula, the Philip- 
pines, Burma, Siam and French Indo-(Tina. 

{2) To servx: as a bond of union among scholars 
and cultural institutions in the United States and 
in Southeast Asia for purposes of collaboration 
and coordination of information and research. 

(J) To promote in the United States better 
knowledge of .Southea.st Asia, its cultures and 
peoples. 

(4) To co<jperate in furnishing scholarships and 
fellowships and to extend any other aid to stu- 
dents of Southeast Asia and its culture and to 
students from Southeast Asia who wish to study 
in the United States. 

(5) To publish and to encourage the publica- 


tion of books, pamphlets, periodicals, and articles 
dealing with Southeast Asia. 

Activities: In addition to the research projects 
outlined below, the Institute is developing five 
services: 

(/) A research service for scholars and insti- 
tutions. 

{2) A research and information service for gov- 
ernment agencies. 

(J) Services to publishers in examining and ad- 
vising on manuscripts pre.sented to them, which 
deal with Southeast Asia. 

(4) An extensive general educational service. 

(5) Services of all kinds to its own members, in- 
cluding regular bi-monthly dinners where dis- 
cussions are opened by specialists in the various 
fields. 

Re.search Projects and Publications 

Bibliography; A bibliographical card index on 
Southeast Asia is being built up, arranged by 
regions and subjects. A selected Bibliography 
on .Southeast Asia of about 1500 titles has been 
prepared in cooperation with the American 
Council of Learned .Societies, and is to be pub- 
li.shed by the latter. 

Survey of Studies on Southeast Asia at Amer- 
ican Universities and Colleges: This Survey, pub- 
lished August, 1943, has been distributed to all 
organizations, institutions and learned societies 
interested in Southeast Asia, as well as to Amer- 
ican universities and colleges. Copies are avail- 
able, upon request. 

Specialists and Lecturers on Southeast Asia: In 
connection with the above Survey, the Institute 
has compiled and recently published a 75-page 
booklet of lecturers on Southeast Asia and adja- 
cent regions, giving full details of lecturers and 
the subjects of their proposed courses and lec- 
tures. Copies of this are available, upon request. 

The Institute is also building up a file of 
specialists in various fields of study relating to 
Southeast Asia. It has cooperated with other 
organizations in building up their files of experts 
with specializefl regional knowledge of Southeast 
Asia. 

List of Monuments in the Netherlands East 
Indies: A comprehensive list was prepared of 
monuments in the Netherlands East Indies which 
should be protected by reason of their cultural 
value or their religious importance for the local 
population. The actual locations of these mon- 
uments were subsequently indicated on maps. 

Adat Law: The Institute, in collaboration with 
the Netherlands Information Bureau, is produc- 
ing an edited and annotated English translation 
of “Beginselen en Stelsel van het Adatrecht,” 
by Dr. B. ter Haar, which is an introduction to 
Indonesian (mstomary Law, Adat. Dr. A. Ar- 
thur .Schiller and Dr. E. Adamson Hoebel 
are in charge of this project, which will be the 
first work ever published on the subject in the 
hlnglish language. 

The Kahngas, Their Institutions and Custom 
Law, by Dr. R. F. Barton: A mimeographed 
edition was produced with the help of the De- 
partment of the Interior, and a number of copies 
distributed to government agencies, libraries and 
scholars. 

Animistic Beliefs and Religious Practices of 
the Javanese: The Institute translated and edited 
a collection of papers on this subject, ba.scd on 
lectures given in Sumatra by Raden Supatmo, for 
the benefit of administrators of the United States 
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Rubber Company there. Mimeographed copies 
are available, upon request. 

Prehistoric Research in Indonesia: The Insti- 
tute’s Research Ass<)ciate has recently completed 
this article, which is published in the present 
volume. 

Other Publications: The Institute has cooper- 
ated in the publication of the following: “The 
Structure of Netherlands Indian Kconomy,” by 
Dr. J. H. Bokke (Institute of Pacific Relations, 
1942), and “The People of Alor: A Socio-Psycho- 
logical Study of an East Indian Island,” by Dr. 
Cora DuBois (University of Minnesota Press, 
1944). The November 1942 issue of the “Far 
Eastern Quarterly ” contained a series of articles 
on Southeast Asia contributed by nn^rnbers of the 
Institute. The Institute also organized the Feb- 
ruary 1945 issue of the “Far Eastern Quarterly” 
and chose as the subject “The Philippines”; cop- 
ies are available, upon request. 

Exhibitions: Several exhibitions have been or- 
ganized by the Institute, for example: “Design 
and Techniques in Textiles of the East Indies,” 
New York, from January 22 to March 10, 1942; 
an Exhibition on the East Indies shown in 1942 
at the Library of Congress; and an Exhibition on 
the Arts of the East Indies, at the Century Asso- 
ciation, New York, from l)ecember 10, 1942 to 
January 8, 1943. I'he Institute was instrumental 
in helping to build up the permanent collection of 
Indonesian Art at the Buffalo Museum of Sci- 
ence. 

Bi-Annual Report 1941-43: Available upon 
request, and giving summary of activities, details 
of membership, financial statements, etc. 

Future Work: Apart from development of the 
research services mefitioned above, the Institute 
is working on a detailed program of suggested 
post-war research in .S(jutheast Asia. It is hoped 
that this will result in the publication of a 
“Guide for Research and Study on Southeast 
Asiatic Cultures and Peoples,” and will be com- 
posed of 16 sei)arate research guides on the fol- 
lowing areas: Assam; Burma; Siam; French 
Indo-China; British Malaya; Andaman Islands 
and Nicobar Islands; Sumatra and adjacent 
islands; islands west of Sumatra; Java and Ma- 
dura; Bali and Lombok; Lesser Sunda Islands; 
Borneo; Celebes and adjacent islands; Moluccas, 
S<juthwcst and Southeast Islands; Philippines; 
Formosa; — each guide to deal with the following 
subjects: anthropo-geography, physical anthro- 
pology, languages, archaeology, history, eth- 
nography and ethnology, religion, literature, cul- 
ture contacts and applied anthrojwlogy, main 
centers of study, bibliography. The Institute 
believes that planned research is urgently needed, 
if, during the accelerated process of cultural lev- 
elling likely to take place in the post-war |:)eriod, 
important information is not to be lost for science 
forever. It is hoped that the suggested research 
program may also contribute to future interna- 
tional collaboration in the Southeast Asiatic field. 

A memorandum on the above project, written 
by Dr. R. von Hkink-Gicldern, will be pub- 
lished in the December 1945 issue of the “Ameri- 
can Anthropologist, under the title: “Research 
on .Southeast Asia, Problems and Suggestions.” 

Scholarships: The Institute's future plans of 
development call for a series of scholarships to be 
given to students from or interested in Southeast 
Asia. 

The Southeast Asia Institute, 

15 West 77th Street, 

New York City. 


B. Landheer: The Netherlands Studies Unit 
at the Library of Congress: — The Studies Unit 
started to work on June 1, 1942, under the di- 
rectorship of the author, while Dr. A. Van den 
Bosch functioned as consultant for the Indies and 
Miss Jane Foster as secretary. At that time 
the following schedule of activities was arranged 
with the Library as pertaining to the realm of the 
Netherlands Studies Unit: 

(/) To assist the Library in building up and improving its 
collections of Dutch and Dutch East Indies material. 

{^) To function as a reference unit in the field of informa- 
tion pertaining to the Netherlands, the Netherlands East 
and West Indies. 

(S) To prepare a number of publications of a bibliograph- 
ical nature concerning the same subjects. 

As most of the work has been on this last sub- 
ject, progress in this field will be reported in the 
first place. At the time of the creation of the 
Netherlands .Studies Unit, one project was al- 
ready under w^ay, namely the preparation of a 
“Guide and Legal Bibliography of Dutch Law.” 
For this undertaking an editorial committee was 
formed about a year ago, consisting of Dr. John 
F. Vance, Law Librarian, Dr. A. Van den Bosch, 
Dr. E. Van Sauer and the author. 

At the request of the Studies Unit, Mr. S( hel- 
TEMA of the Library of Congress is preparing a 
Survey of Dutch Bihlioi:,raphie:> which is expected 
to prove very useful to the various government 
agencies which are working on the Netherlands 
and the Netherlands East Indies. This survey 
is scheduled to be finished by the end of 1945. 

Bibliographies on the Netherlands, the Nether- 
lands East Indies and the Dutch in f/ie United 
States. — A considerable amount of bibliograph- 
ical material has been collecteil under these vari- 
ous heailings, to a total at present of approxi- 
mately 15,000 items. As it became evident that 
there is an urgent neetl in the various govern inent 
agencies and also in general for a selective bibli- 
ography of the Indies, it was decided to concen- 
trate on this and to proceed later with the col- 
lection of bibliographical material on the Nether- 
lands and the Dutch in America. 'I'he first part 
of the East Indies bibliography appeared a few 

months ago. . . , vt . 

In the other major fields of activity the Nether- 
lands Studies Unit has as yet not been able to 
make much progress. As far as the assistance to 
the Lilirary in building up its collections on the 
Netherlands and the Netherlands East Indies is 
concerned, the war has made extensive opera- 
tions impossible. It has only lieen possible to 
giv'e information about material which the Neui- 
erlands Government has available and to aajuire 
the acquisition lists of the Library of the Neth- 
erlands Information Bureau which sometimes 
contain unusual material. . , , 

C ontacts w^re established with the various 
government agencies and in many cases informa- 
tion was given on requests from these agencies 
or from the general public. Information was 
given to U. S. Army, U. S. Navy, Board of Eco- 
nomic Warfare, Strategic Services lU S State 
Department, U. S. Treasury, Netherlanc^s Em- 
bassy, Netherlands Economic Mission, Nether- 
lands Military Mission and a number of private 
persons and organizations. Information was 
given about topics such as conditions in occupied 
Holland, about available Malay and Javanese 
handbooks, about literature pertaining to various 
asjjccts of the Indies, health conditions in the 
West Indies, etc. 
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An exhibition was organized of Kast Indies Art 
in the main lobby of the Library. It displayed 
unusual manuscripts against a setting of batiks, 
watercolors and photographs. The exhibition 
received much attention in the press and remained 
open for two months. Public interest in the ex- 
hibition was considerable. 

A number of lectures were organized by the 
present staff: Dr. R. L.\ndheer, Consultant, 
Miss E. VAN Aai.ten, Assistant in charge, aiul 
Mrs. .Moore, Secretary. 

Library of (Congress, 
WASIIINt'.TON. D.C. 


Coolidge Foundation: - Some mention may 
well be made in this volume of the activities of 
the Coolidge F'oundation. This Foundation was 
established as a charitable trust under the laws 
of California on September 19, 1941. It is 
governed Ijy a Roard of Prustees who are as- 
sisted by Scientific Advisors, each representing a 
principal field of interest, d he jiresent IVustees 
are William Ruruet, Harold J. Coolidge and 
J. Theodor Cremer. The Foundation’s ad- 
dress is 70 Pine Street, New York City. During 
the past four years grants have I)ecn made by 
the Foundation covering a wide range of activ- 
ities in the field of science and research. Recipi- 
ents of grants include Harvard, Duke, and the 
University of California, the Library of Congress, 
the Foreign Policy Association, and The South- 
east Asia Institute (formerly East Indies In- 
stitute of America). As it enters its fifth year, 
the Foundation is directing its activities towards 
Southeast Asia including the Philippines, Burma, 
Siam, Indo-China, Malaya, and the islands of 
the Netherlands East Indies. Fellowships are 
l)eing offered in the field of tropical medicine, 
public health, tropical agriculture, nutrition, and 
conservation to enable scientists to work in 
5k)Utheast Asia. Research will be sponsored in 
such a way as to assure maximum benefits to the 
people of the areas concerned as well as the ad- 
vancement of scientific knowledge. 


C. L. Mantell: Activities of the Netherlands 
Indies Laboratories: — In 1933 the Nederlandsch 
Indische Vereeniging voor den Handel in Gommen, 
an organization comprising the shippers and ex- 
porters of natural resins in the Netherlands In- 
dies, began their support of a re.search program at 
the laboratories of the Hilton Davis Company in 
Cincinnati, Ohio. Phis research work concerned 
the obtaining of fundamental information and 
technological application data on Damar, Copal, 
East India, Macassar and related resins which 
were being shipped to the United States, In 1934 
this group asked Dr. C\ L. Mantell to direct 
the work, he having previously assumed the di- 
rection of a related project for the American Gum 
Importers’ Association which was an organization 
of those firms in the natural resins business in the 
United States. In the fall of 1936, Dr. Mantell 
designed laboratories in Brooklyn for the two 
organizations coo|X‘rating under a single directing 
head. This was the beginning of the Netherlands 
Indies Laboratories. The publications in the sci- 
entific and technological journals resulting from 
the work constitute the major source of informa- 
tion on the natural resins. In 1940 a separate 
Netherlands Indies Laboratories was set up to 


intensify the work on resin processing and prepa- 
ration of the same for markets so as to achieve 
wider distribution. From 1 940 on, the activities of 
the Netherlands Indies Laboratories were carried 
on in the interest of the “Nederlandsch Indische 
V'ereeniging voor den Handel in (lomnK'n’’ and 
the “Harsen Centrale" until the end of 1942, at 
which time the activities were transferred for the 
interest of the Economic, Financial, and Shipping 
Mission of the Kingdom of the Netherlands. 

Phe laboratories cooperated with the Labo- 
ratorium voor Scheikundig Onderzoek at Batavia, 
Java, and the Department of Economic Affairs 
of the Netherlands Indies, as well as the Nether- 
lands Indies Prade Commissioner for the United 
States in New York. 

The publications resulting from the work of 
the laboratory constitute the major sources of in- 
formation on the natural resins. A 500-page book 
entitled “ Phe Technology of Natural Resins’’ by 
C. L. Mantell, Director, and ('. W. Kopk, J. L, 
(Tirtis, and E. M. Rogers, associates of the 
Netherlands Indies Laboratories, was published 
by John Wiley and Sons, Inc., 440 Fourth Av- 
enue, New York, and Chapman and Hall, Lim- 
ited, of London in 1942. Chapters dealing with 
the Netherlands Indies resins have been written 
for the standard reference works like Gardner’s 
“Physical and Chemical F^xaminations of Paints, 
Varnishes, Lacquers and Colors,’’ published by 
Henry A. Gardner Laboratories, Institute of 
Paint and Varnish Research, in Washington; 
Mattiello’s “Protective and Decorative ("oat- 
ings,’’ published by John Wiley and Sons, Inc.; 
Rogers’ “Manual of Industrial C'hemistry,’’ 
sixth edition, published by D. Van Nostrand 
( ompany, New York; Simonds and Ellis, 
“Handbook of Plastics,’’ as well as various en- 
cyclopedia, tables, collections of information, and 
miscellanea. 

During the war period of World War II, the 
laboratory has served as a reference and informa- 
tion source for various governmental j^encies, 
such as the War Production Board, the Office of 
Scientific and Research Development, The Na- 
tional Research Council, and similar agencies. 
In 1943 in connection with Mr, C, van Stolk of 
the Netherlands Government Food Purchasing 
Bureau, an investigation was carried on in con- 
nection with the debittering of soy beans and the 
preparation of soy bean flour for bread and re- 
lated foods. This included patent studies, labo- 
ratory studies, and baking of various foods. 

Later on market studies were made in connec- 
tion with the competition of synthetic resins as 
well as natural resins from sijurces other than the 
Netherlands East Indies. 

At various times Dr. Mantell has delivered 
papers before the different technical societies, 
Woduction Clubs, and users of the product, as 
well as making tours of {portions of the country 
with men like Dr. D. R. Koolhaas, Mr. C. van 
DE Koppel, Dr. P. Honjg, and has been visited 
by businessmen, exporters and importers and 
other personnel from the Netherlands Indies as 
well as consumers in the United States. The lab- 
oratory has served as a development, research, 
information, and technological source concerning 
Netherlands Indies expijrts of agricultural and 
forestry products of the type designated as the 
natural resins, and has served as a consultant 
agency to various American groups to further the 
business of the natural resins. In the beginning 
there was little of specification and a tremendous 
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amount of secrecy. Now there are specifications, 
processing, technology, uses, new applications, 
and literature of an authoritative source readily 
available. 

Nkiherlands Indies Laboratories, 
New York City. 


Earl II. Myers: A Fisheries Program for the 
Netherlands East Indies: — The establishment 
of new fisheries and methods of priK'essing sea 
food products is a recognized must in the post- 
war planning of the Netherlands East Indies. 
'I'his need arises from the fact that the density of 
populations on Java and Madoera and the high 
value of export agricultural produce makes it 
economically unsound to feed more domestic 
animals than are needed to utilize those products 
of the land that are unfit for human consumption. 
The deficiency in animal proteins that results must 
be maile up either by locally produced fisheries 
products or at the expense of foreign exchange.* 

Thus far attempts made to increase the take of 
fish and the development of methods of process- 
ing sea food products has been centered in the 
Java Sea area in the vicinity of Batavia and 
vS<x‘rabaya. Until recently non-coastal people 
have been forced to depemd upon dried, salted, or 
otherwise preserved marine fish because of the ex- 
pense and difficulties involved in marketing fresh 
fish under tropical conditions. 

Work of the Sea Fisheries Laboratory. — To 
overcome this situation, the Sea h'isheries Labo- 
ratory at Batavia purchased and equipped a large 
diesel ix)wered boat with facilities kir icing fish as 
they were delivered on board. The method used 
was to follow the native fishing fleet to the reef 
areas in the vicinity of the Thousand Islands, and 
after loading and icing the fish taken, to deliver 
them to Batavia where they were sorted, re-iced, 
and shipped to Buitenzorg, Bandoeng and other 
points in the interior for distribution. This ven- 
ture proved a financial success but unfortunately, 
the scattered nature of the fishery made it uneco- 
nomical to operate more than one boat in this 
service. 

As an outgrowth of this project a fleet of nine 
small diesel powered trawlers also equipped with 
icing facilities was established over a period of 
several years. This venture, financed in part by 
the Sea h'isheries Laboratory but operated by pri- 
vate individuals using native crews proved a suc- 
cess and additional trawlers were planned, two of 
which were under construction when Jav^a was 
taken. Although these two projects were provid- 
ing fresh fish in good condition to a select market, 
the selling price was prohibitive to those of mod- 
est means, and the limited supply made but a 
slight contribution to the overall needs of the 
industry. 

In addition to the pick-up boat and trawlers, 
three canneries were established which depended 
upon local native fisheries for the delivery of fish. 
Unfortunately the supply of fish proved inade- 
quate in each instance and the canneries closed. 
Had these canneries depended less upon migra- 
tory fish, and operated power boats, they would 
have had a better chance of success. However, 


* For statistical data on the sea fisheries of the Nether- 
lands East Indies see the report of the “Institut voor 
de Zeevisscherij te Batavia." 


the cost of containers, and processing, would have 
made the cost of the product prohibitive to those 
who most need additional protein in their diet, 
but might have supplied a limited market. 

Productivity of the sea. — A major factor to be 
considered in the planning of post-war fisheries 
in this area is the fact that the Java Sea can never 
be made to yield more than a fractional part of the 
fisheries products required by the people of Java 
and Madoera. I'his sea is a shallow, relatively 
stagnant Ixxly of water in which plant organisms 
remove the nutrient salts as rapidly as they are 
made available through the decomposition of or- 
ganic matter and other agencies, fhe-se plants in 
turn cither directly or indirectly provide food for 
all of the animals living in the sea including the 
fish. Because of time lapse in this nutrient salt, 
plant, animal cycle, most of the phosphates and 
nitrates are locked at all times in the substance of 
the plants and animals either living or decompos- 
ing on the bottom. It is true that some enrich- 
ment of the nutrient salt content of the water 
takes place near the Indian Ocean entrances to 
the Java Sea and across the Soenda shelf from the 
deeper Flores Sea, but the spardty of fish both 
local and migratory is suggested by the rare oc- 
currence of large sharks in the Java .Sea except 
in the vicinity of the Straits. 

In the deeper oceans there is a reserve of nutri- 
ent salts at depths below that at which plants are 
able to thrive and under certain conditions these 
nutrient rich waters bi'Come mixed with the im- 
poverished surface water, therefore the oceans 
especially in coastal areas are capalile of supix)rt- 
ing vast populations of marine organisms, includ- 
ing fish, compared with those* of a shallow nearly 
land-locked sea. 

Prospects for the future. Becau.se of the lim- 
ited productivity of the Java Sc*a it is essential 
that new' and more distant fisheries be developed. 
Upwelling or the mixing of the deeper nutrient 
rich water with the impoverished surface water 
takes place along the west coast of Sumatra. 
This suggests the probable (K'c.urrence of rich 
feeding grounds for both migratory and local 
fish populations. I'o fish these ex{)osed coastal 
w'aters with its heavy ground swells and occa- 
sional storms, larger boats and heavier equipment 
are retjuired than that used by local native fish- 
ermen. Further it will be necesKiry to equip 
special boats with a combination icing and me- 
chanical means of refrigeration for delivering the 
fish to the larger centers of population or better, 
subsidizing mother ships capable of processing the 
fish on board. Before attempting such a pro- 
gram, it would be necessary to thoroughly investi- 
gate the potential productivity of the fishery. 
Other regions that should also be explored in- 
clude (Vlebes, and the Moluccas. In 1940 plans 
were accepted for the construction of a sea going 
research vesisel suitable for this work. 

In the light of past experience and the pros- 
pects for the future the post-war plans for the Sea 
Fisheries program should include: 

Proposed program. - - {!) The subsidizing of 
government operated pick-up boats equipped 
with combined icing and mechanical refrigeration 
that would follow' the native fishing fleets to the 
reef areas and deliver the fish taken to railroad 
terminals for shipment to the interior. 

(2) Re-establishment of small fleets of diesel 
trawlers equipped for icing fish. These boats to 
be operated privately from Batavia and Soe- 
rabaya, but financed through government aid. 
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(J) The making of a survey for the purpose of 
locating new fisheries in more productive areas 
possibly off the west coast of Sumatra, the Celebes 
and Moluccas. 

(4) The investigation of methods of processing 
fish so that they will retain their food value, keep 
well under tropical conditions, and be acceptable 
to native people. These methods should so far as 
possible be adaptable to use on board a mother 
ship that would be attached to a fleet of smaller 
fishing boats. Although native people process 
fish by methods that destroy the identity of the 
raw material, the time and expense required to 
educate these conservative people to new prod- 
ucts should be considered in the processing meth- 
ods investigated for use in the immediate future. 

(5) The establishment of a fisheries school, pos- 
sibly at Batavia where carefully selected native 
boys from favorable areas would be trained in 
improved methods of fishing, including the use of 
deep-water {X)wer operated gear. Immediately 
prior (o the outbreak of hostilities, a similar 
school was being successfulh’ operate<l at Singa- 
pore, where the i)oys were taught fisheries meth- 
ods from the making and tanning of fish nets to 
the use of navigation charts and instruments. 

(6) Re-establishment of research in marine 
biology at Batavia, to include the study of fish 
migrations, S[)awning seasons, spawning grounds, 
ecological relationships and conservation meth- 
ods. Similar studies should also l)e made on in- 
vertebrates including shrimi)s, spiny blasters, and 
shell fish. There is also the problem of conserving 
and jxjssibly re-stocking the sea turtle fishery. 

( 7 ) rhe research on sea fisheries should be cor- 
related with a sound Oceanographic program that 
would provide a l>etter understanding of the in- 
fluence of water movements on the fisheries, the 
role of the nutrient .salt cycle under tropical con- 
ditions, and the plankton cycle in the sea. 

O'?) d'he granting of foreign fellowships to stu- 
dents with an adequate background in the basic 
sciences related to this program, so that they 
could study in foreign oceanographic and fish- 
eries sch(X)ls and observe at first hand those 
methods that have prov'en sound in other regions 
as regards fi.shing, jirocessing and marketing 
fisheries products. 

(p) With the return of i^ace, English will be 
the universal language of science, and most pa- 
pers of international interest will be published in 
that language. Therefore, it will be advisable to 
keep this in mind in establishing reference li- 
braries. All re[X)rts of international interest 
should be published in Pmglish and recognized 
international systems of recording and analyzing 
data should l)e used. 

Conclusions. — The problem of feeding the 
people of the Indies will soon l)e urgent and little 
help can l)e expt‘cted from the outside. Locally 
produced carl)ohydrates should be adeejuate for 
subsistence, but the lack of imports of fisheries 
products and the probable depletion of local fish- 
ing fleets, make the fisheries problems of immedi- 
ate concern. Many tyi^es of war craft will soon 
be available that can he reconditioned for fish- 
eries work and may be had at a fraction of the 
cost of new construct ioii. Should we fail to take 
advantage of the present situation and have 
Ixjats ready to operate as soon as conditions 
permit, the results may be unfortunate. 

Hopkins Marine Station, 

Pacific Grove, California. 


L. Rutten; An Atlas of the Netherlands Indies* : — In 
July. 1938, was published an Atlas van Tropisch Nederland, 
which is undoubtedly a publication of great importance both 
for the people of the Netherlands as for foreigners interested 
in our Overseas Territories. At the International Geo- 
graphical Congress held in Amsterdam last July it immedi- 
ately attracted much attention.* 

The publication of this work is due in the first place to the 
initiative of the Royal Netherlands Geographical Society. 
As early as 1 909 the Board of this society conceived the plan 
of bringing out an atlas of the tropical territories of the 
Netherlands. From 1916 to 1920 a committee appointed 
by the society collaborated with two publishers on the 
general outline of the proposed work, but owing to the great 
exiiense involved, the plan had to be given up. In 1925 a 
new committee was formed, and in 1928 it became possible 
for the Topographical Service of the Netherlands Indies to 
undertake the printing of the maps and charts prepared 
under the auspices of the committee in collaboration with a 
number of experts. As a result of this co-operative activity 
the atlas has appeared as a joint publication of the two in- 
stitutions named. 

No particular purpose would be served by our listing the 
names of all the industrious committee members and experts 
who contributed to the production of this monumental work. 
It would not be right, however, not to mention some of 
these. For, as a matter of fact, the book's appearance in 
1938 is due to the enthusiasm and energy of Colonel J. 
Luvmes, the cliairman of the second atlas committee, and 
of Dr. A. Pannkkoek, the geographical expert attached to 
the Topographical .Service. 

In the course of the last century several atlases of the 
Netherlands Fast Indies were published. The best known 
of these is the large one compiled by J. Wm. Stemfookt and 
J. J. TEN SiETHOKF, and published at the Hague by the Top- 
ographical Institution in 1885. A new ui)-to-date edition of 
this work was issued in 19U7 by the Topographical Service 
at Batavia. However excellently It fulfilled requirements at 
the time of its appearance, this work cannot stand compari- 
son in any respect whatever with the present volume. It is 
true that the maps in the earlier atlas arc produced on a 
larger scale than those in the recent publication, but the last 
three decades have added enormously to our knowledge of 
the Archii>elago (we need only remind the reader that in 
1907 the interior of Celebes and New Guinea was not 
nearly so well known as it is now) and, furthermore, the 
same period has meant a notable advance in cartographical 
techni(jue generally and, for the N. I. Topographical 
.Service, a marked progress in craftsmanship and experience, 
which resulted in the very fine topographical maps of the 
East Indies that constitute the basis of many maps in the 
Atlas. The outcome is that, although the new maps are on 
a smaller scale, they are much more useful and much truer 
to fact than the older ones. The 1907 atlas includes prac- 
tically no "scientific maps"; as a matter of fact there were 
only a few maps of this .sort extant at the time, all dealing 
with Java (languages, roads, geology, etc.). With the 1938 
publication the case is different; here we find a large number 
of maps illustrating the achievements of different branches 
of science, which all help to constitute the work what its 
sub-title claims it to be - - a scientific atlas. The compilers’ 
intention of making the appeal of the atlas as nearly as pos- 
sible universal is clearly expressed in the Preface: 

"The Society has tried to fulfil the purpose of making 
an atlas partly for general practical use and partly in order 
to give a survey of the outcome of a number of sciences 
and also of social and economic conditions in so far as they 
arc to be fitted into cartographic representatiort of the size 
selected and the scale used." 

The object of the publication being as indicated in llie 
above introductory words, it would seem appropriate in the 
present review to endeavour to point out in what respects 
the atlas may be useful to foreigners interested in the 
Netherlands Overseas Territories. 


* Reprinted from Bull. Col. Inst. Amsterd. 2:83-91 (1939). 

* The official title of the atlas is, as stated, Atlas van 
Tropisch Nederland; it is published by the “ Koninklijk 
Nederlandsch Aardrijkskundig Genootschap in samen- 
werking met den Topograjischen Dienst in Nederlandsch 
Indii,” 1938. Copyright. The book may be obtained from 
the last named organization at Batavia, and in Europe 
from Martinus Nijhoff, the Hague. The price is sixteen 
guilders. 
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As remarked above, a number of the maps included in the 
volume are intended to appeal to the general public. Re- 
garding this group the following may be said; 

Anyone who does not fully realize the exact geographical 
position of the Netherlands East and West Indies, will find 
map 1 — a map of the entire globe — instructive; map 2 
presents the East Indian Archipelago in its immediate sur- 
roundings; on map 30a we find Netherlands territory in 
America, while 3 1& shows the Leeward Islands in relation to 
Venezuela. Maps 1, 2 and 30a have been brought up to 
date to the year 1937 and include data regarding the most 
important lines of communication by sea, air and land 
(shipping lines, airways, railways, telegraph lines and radio 
stations). It is noteworthy how comparatively numerous 
the latter are in the East Indies (62 broadcasting and re- 
ceiving stations, and 22 which only receive), as well as in 
Guiana and the West Indies (9). 

The strictly topographical or chorographical maps are to 
be found on sheets 126, 13 and 14 (Sumatra, 1: 1,500,000; 
the sheets overlap); 20, 21 and 22 (Java, with Bali and 
Lombok. 1 : 750,000; slightly overlapping sheets); 25 (Neth- 
erlands Borneo. 1 : 2,500,000); 26 (Celebes. 1 : 2,000,000); 
27 (the remaining l^esser Sunda Islands, 1 ; 2.000,000); 28 
and 29a (Southern and Northern Moluccas. 1 : 2.000,000); 
296 (New Guinea. 1 : 3.000.000); 306 (Surinam. 1 ; 2,000,000); 
and 316 (Netherlands Antilles, 1 : 300,000). From (lie above 
it is evident that the maps are not all drawn to the same 
scale — no doubt in the very first place because the subjects 
represented vary so mucli in size. But as it happens, the 
scale varies not only inversely as the size, but also directly 
as the importance of the territory dealt with. New Guinea, 
for instance, is drawn to the smallest scale. Java to the 
largest one. The only exceptions are the Netherlands 
Antilles, which although not so important have been drawn 
according to an extra large scale on account of their diminu- 
tive proportions. 

In spite of the comparatively small .scales used, these 
maps present an enormous wealth of detail and are. in addi- 
tion, extremely clear. This combination of clearne.ss and 
detail is largely due to the excellent way the relief is brought 
out. The sub-marine relief around the islands is indicated 
by graded shades of blue which increase in colour with the 
depth of the seas or oceans. In all these maps the grades ad- 
hered to are as follows: 0 — 200 metres, 200 — 1000, 1000 — 
2000 metres and so on. The orographic relief is indicated by 
variously tinted zones of altitude outlined by isohypses and 
shaded In order to bring out further details. The grades 
adopted are not uniform throughout the work. On the 
sheets dealing with the Western portion of the Archipelago 
we find the isohypses at 100, 500, 1000, 1500 metres and so 
forth. In the Eastern part we find them at 100, 750, 1500, 
2250 metres, etc., and in New Guinea at 100, 1000, 2000, 
and so on. This combination of colour and shading makes 
the relief stand out with great distinctness, though with 
marked exaggeration. It is a pity that a given zone of 
altitude is not indicated by the same tint on all the maps; 
on the other hand it is a satisfaction to note that the tints 
used in the later maps are clearer and more vivid than those 
found on the earlier ones. Colours are also used to indicate 
railways (black), main roads (red) and rivers (blue). Be- 
sides the principal maps we find on the "topographical 
sheets" a number of small accessory maps of some of the 
most important towns (Padang, Palembang, Macassar, 
Amboina). A separate sheet (23o) presents the six largest 
cities in Java — Batavia, Bandung, Semarang. Surakarta, 
joejakarta and Surabaya. 

A point on which the compilers are to be congratulated 
particularly is the fact that llie source of the data included 
is given on each map. 

The loiKigraphical sheets are so detailed, that one need 
not hesitate to rely on them as a basis for intensive geo- 
graphical study of the different islands. The student’s work 
is further facilitated by the inclusion of a complete gazetteer 
listing all the names in the areas covered. 

The whole work consists of thirty-one sheets. Only four- 
teen of these are occupied by topographical maps and 
material serving for the general geographic orientation of 
the reader; the rest — more than fifty per cent of the whole 
— arc devoted to the cartographical presentation of techni- 
cal and scientific data in various fields of study. Let us 
now consider brieily what points of special interest these 
pages have to offer the reader. 

A fairly large number of sheets represent physical geog- 
raphy. 


Map 3 is based on the results of the Sneilius Expedition 
and depicts "the Seas of the Archipelago." The astound- 
ingly capricious relief of the ocean bottom in the Eastern 
part of the Archipelago and southward of the Sumatra- 
Java-Tiinor zone is excellently brought nut by the colours 
indicating the varying depths, 0—200, 200 — 1000, 1000 — 
3000, 3000—5000 metres, etc. This map gives more than 
its title suggests, in that the orography of the islands is also 
indicated by coloured zones representing different altitudes 
of 0—100, 100—1000, 1000—3000 and higher than 3000 
metres. The reader secs at a glance that, in the main, 
in the eastern regions the sub-marine relief is no less capri- 
ciously accidented than that of the dry land. 

Map 4a represents the Sunda Sea, between Sumatra, 
Java and Borneo, with the fossil rivers which drained this 
area, in the time.s when it wa.s dry land during the last 
glacial period. 

On sheet 46 we find twelve well-chosen examples of coastal 
types and coral reefs in the Netherlands Indies — such as 
deltas and dunes, atolls, barrier reefs, and various others. 

The very fine map on sheet 5 depicts the active volcanoes, 
the epicentres of earthquakes and the zones of positive and 
negative anomalies of gravity. Here we find the sub-marine 
relief once more indicated, which makes this map eminently 
suited for use in studying the possible connection between 
relief, gravity. eartlKjuakcs and volcanism. Sheet 6 pre- 
sents examples of different types of volcanoes and of land- 
scapes. There are eight maps devoted to the former and 
eleven to the latter. 

The above-mentioned maps, all dealing with physical 
geography, offer no data which are essentially new, since 
the material covering the facts and phenomena which they 
depict had been treated in various technical journals and 
monographs before the publication of the Atlas. However, 
that part of sheet 7 which deals with botanical geography is 
entirely now. One is immediately struck by the enormous 
areas occu[)ied by the different types of forests in Sumatra, 
Borneo, (.'elebes and New Guinea. Three little maps in- 
cluded on this sheet illustrate the distribution of certain 
plants or plant groupings. Nine other small maps indicate 
the habitats of certain mammals and mammalian groups; 
of birds of paradise, and of certain groups of fresh water fish. 
A i furthermore the compilers have included on this sheet 
fi ur charts showing the isobars and the wind directions for 
the months of January, April, July and November. The 
monsoon-dominated character of the climate in the East 
Indies is clearly illustrated here. 

The meteorological charts are continued on sheet 8, where 
two small ones give the isotherms for January and July. 
These indicate clearly the "thermic rest" in the Archipelago 
in comparison to the adjacent parts of South-Eastern Asia 
and of Australia, where there is a contrast between very hot 
summers and moderately mild winters. 

There are also small oro-hydrographical charts of some of 
the islands separately — Banka and Billiton 1 Ig; Sumatra 
11/ and Java 15tf. It stands to reason that the data given 
on these charts are also to be found on the topographical 
maps, but on these .special oro-hydrographical ones they 
stand out much more clearly. And finally there are rainfall 
charts of the four major islands: Sumatra lie, July and 
November; Java 15f, January and August; Borneo 23<i, 
January and July; and Celebes, 23«. January and August. 
It is interesting to note that the rainfall on Mount Chermai 
((;. Tjermat or G. Tjareme), a volcano in West Java. South 
of Cheribon, is more than looo m. in January. 

Each of these physico-geographic maps is accompanied 
by an excellent explanatory letterpress; the phyto-geograph- 
ical one is explained at some length. 

To the maps depicting the facts of physical geography are 
linked one showing the distribution of minerals, valuable to 
all who arc interested in mining, and several geological ones 
ol various islands: Sumatra lie; Banka and Billiton lid; 
Java 1.56; Borneo. Celebes and the eastern part of the 
Archipelago 24a; Surinam 31a; and the Netherlands Antilles 
31a. In addition there is a map of Java showing the various 
types of soil. 

The maps we have not yet mentioned are anthropo- 
gcographical, economic or historical. The one on popula- 
tion distribution (8d) illustrates the striking contrast 
tween the greater part of Java with its more than 125 in- 
habitants per km* — sec below — and the central portions 
of Borneo and New Guinea where we find 2 per^ns per km*. 
On sheet 8< are fourteen little maps illustrating as many 
types of human landscapes. Here we find interestingly il- 
lustrated how differently human dwellings are distributed 
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and located in various regions in the Indies, and these maps 
show very plainly the influence of the physical milieu on the 
lay-out of the village. 

Sheet 9a gives a survey of the educational system. The 
reader will note with some surprise that Java, which is on 
the whole the most developed island of the Archipelago, 
does not show the highest percentage of school-going chil- 
dren but is surpassed in this particular respect by portions 
of Western Sumatra. North Celebes, parts of the Moluccas 
and even by New Guinea. 

On sheet 10 we find historical data - - two maps of the 
whole Archipelago elucidating respectively “early history" 
and the gradual expansion of the Netherlands rule, and two 
maps of Java illustrating its earlier history and t he Javanese 
principalities after 1525 A.D. In connection with these the 
reader should consult also sheet 246. on which there is a chart 
showing the distribution of prehistoric finds, such as skeleton 
remains, microliths. neolithic and bronze articles etc 
It IS a well-known fact that the languages spoken in the 
Archipelago are very numerous. Map 96. which only deals 
with the /am»/i« of languages, numbering nineteen, brings 
out this multifanousness of tongues in a manner which 
will become even more striking when it is studied along with 
the excellent and moredetailed letterpressaccompan . ingthis 
^art ( urious is the fact that certain groups of languages 
^em to settle along the coast - Malay in the western part 
I the Archipelago and the languages of southern llalma- 
heira and western New Guinea in the most easterly regions. 

In the above we have confined ourselves to the anthropo- 
Keographical maps relating to the Archipelago in its entirety 
Mesides these there are a number of such maps dealing with 
different islands separately. Among these latter we may 
mention, m respect to Sumatra, a chart showing the princi- 
pal agricultural and forest products based on export figures 
for h. year, and a map „( the well-known 

Sumatra (12a). Map 166 illus- 
s and utilization in Java, the acconipaning graph in- 
dicating how comparatively small is the area covered by the 
estates, that is. the agricultural enterprises fi- 
nanced by European capital and run under European 
management as compared to the area covered by native 
agr.cu lure. Another map of interest is the oneonirriga- 

lloh '8 furnished 

with water by means of various systems of aqueducts which 
engineering works and systematic manage- 
ment of the water supply. This map is supplemented by 
e additional ones (176, r, d) representing certain types 

po^latlon m Java. One i, .truck by the fact that in I9J0 
^ which supplied the data for 

han ™ 7 ?'''"'' »91>IH'rted more 

an 500 inhabitants per square kilometre. The communi- 

attention immediately to the 
tact that the island boasts no less than 25 air ports. There 
are also small maps showing the agricultural and forest 
pri^ucts of Borneo (2.16) and Celebes (23d). 

interesting map dealing with the popu- 
ation of .Surinam. Here we see that the comparatively 
lives almost entirely 
along the rivers. The interior is practically uninhabited. 

We have now reached the conclusion of our survey of the 
new atlas. Naturally this short sketch has become a mere 
summing up of the main points brought out in the atlas 
c ^ contents are infinitely richer and more 

comprehensive than it hasten possible to indicate in the 

att^^Mon ^ concentrates his 

attention on any of the maps, no matter which, the greater 
heb.T.'^r " of important details that emerge. One cannot 
e p feeling that the editorial committee has managed to 
achieve the very best possible results. Few. indeed, are 
the points one might reasonably expect to find dealt with in 
he atlas which one does not find therein. In using the book 
the general reader will certainly not find anything missing 
Of course the physical geographer and the anthropo-geog- 
rapher will be able to think of subjects that might have 
been, but are not, taken up in this work; but in the main 
even they will undoubtedly be satisfied. 

Those readers who are not familiar with the Netherlands 
anguage and with the official romanized rendering of the 
various native idioms from which the geographical names 
yt drawn may have to contend with certain difficulties 
caused by the adoption — for obvious reasons -- of a single 
system of transliteration. No solution of- this ubiquitous 
problem in cartography has been found as yet and there- 


fore. it will have to be accepted as unavoidable in the case 
of this atlas too. 

On the other hand the compilers have managed to meet 
the requirements of foreigners as far as possible. For these 
it will prove a great convenience that all titles and explana- 
tory letterpress are given in four languages — Dutch, 
French, German and English. 

May the present sketch of the contents of this work lead 
many readers outside the Netherlands to make use of it and 
thereby deepen their knowledge of the tropical territories of 
the Netherlands. 


The Pacific World Series: — A special committee of the 
American Committee for International Wild Life Protection 
(consisting of Fairfield Osborn, Chairman, and Harold 
K. .Anthony. William Beebe, Robert Cushman Murphy, 
Edward M. Weyer, Jr., and Childs Frick [ex officio) some 
time ago undertook the preparation of a series of semi-popu- 
lar books, dealing with the biology of the Pacific and Ma- 
layan region. An introductory volume "The Pacific 
World.” edited by Fairfield Osborn, was published in 1944 
by W. W. Norton and Co. of New York City. This is being 
supplemented by the following volumes, of which those 
marked with an asterisk have already been published: 
♦“'Birdsof the Southwest Pacific" by Ernst Mayr, *‘'Mam- 
mals of the Pacific World" by T. D. Cart er. J. E. Hill and 
G. H. H. Taie, *"Native Peoples of the Pacific World" by 
Felix M. Keesinu. "Fishes and Shells of the Pacific World” 
by John T. Nichols and Pait. Bartsch, '“Reptiles of the 
Pacific World" by .Arthur IvOvkridoe, "Plant Life of the 
Pacific World" by E. D. Merrill, and "Insects of the Pa- 
cific W'^orld” by C. 11. Curran. 

These volumes liave been prepared primarily to meet witli 
the wishes of members of the U. S. and other Allied Armed 
Forces in the Pacific area, many of whom are greatly inter- 
e.sled in objects of natural history, the collecting and identi- 
fication of plants and animals, etc., etc.! Cheap paper 
bound editions of these volumes are being made available by 
the (M.S.) Infantry Journal. Though semi-popular, there 
can be no doubt that these Inspiring volumes will be of great 
use to amateur naturalists as well as profes.sional biologists 
for decennia and decennia to come. Professional botanists 
will find the zoological volumes useful and the zoologists 
will find many data they could not obtain hitherto in a 
single volume in such a book as Merrill’s "Plant Life. " 
When I went to Java as a bryologist in 1930, with the defi- 
nite belief that I should devote 95% of my time to the 
heiiatics. the remaining 5%) would have been much more 
pleasant and I would have returned much less ignorant 
about things every biologist, whatever his specialty, should 
know, if I had had the use of such a series of biological 
baedekers. (F. V.) 

Lists of the Mammals of the Japanese War Areas: 

Dr. G. H. H. Tate, Associate Curator of the Dept, of Mam- 
mals of the American Museum of Natural History, has pre- 
pared four pamphlets, supplementing the "Mammals of the 
Pacific World’ (see above), which contain especially much 
information about local geographical races and will not fail 
to be of interest to those concerned with the Malayan re- 
gion. They may be obtained from the American Museum 
of Natural History in New York City; they were all pub- 
lished in 1944. Part 1 deals with "New Guinea and East- 
ward, Part 2 with "The Greater .Sunda Area (Islands of the 
Northeast Margin of the Indian Ocean: Andamans, Nico- 
bars, Sumatra, Java, Bali),’’ Part 3 with "Lesser Sunda 
Islands, Moluccas, (.elebes," and Part 4 with "Borneo and 
the Islands of the China .Sea." 

Nouvelles Etudes sur PAgroIogie et la P^dolofie dcs 
Indes N6erla&daisest ! — ■ L'auteur, un des sp^cialistes de 
1 Kcolc Sup6rieure d ’Agriculture de Wageningen, a entrepris 
en 1936 avec quelques ^tudiants et jeunes ing^nieurs agro- 
nomes, un voyage & Java et Sumatra pour 6tudier des pro- 
blinies d agrologie. Cette 6tude est exposde dans le present 
volume qui constitue une monographie tr^s complete et tr^s 
claire de ce sujet complexe entre tous. 


For a detailed account of the botanical activities of 
servicemen in the Pacific Area see Chron. Bot. 9:135 (1945). 

t C. H. Edki.man 1941, Studi^n over de Bodemkunde van 
Nederland.sch IndiC, pp. 416 (Wageningen: Veenman: 
a 4 Fonds Landbouw Export Bureau 1916/18") 

n. 4,70. 
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Aprds un court apercu deg recherchcs effect u^es avant 
1900 par des pr^curseurs. I'auteur montre que c'est seule- 
ment au d^but de ce sidcle, notamnient sous I'impulsion de 
Mohr, que commenca r4tude de lagroloRie th4orique. 
C’est de 1909 que datent les premieres publications d4tail- 
16e8 de cet auteur sur les sols de Java et Sumatra. 

Dans les chapitres suivants. Kdelman d4crit la constitu- 
tion des sols du point de vue physique. min4ralogi(iue et 
chimique; il montre leur teneur en eau. leur perm4abilite, 
la presence et le rfile jou4 par les mict^rganismes; il 4iudie 
les facteurs qui ont une influence sur les preprint 48 du sol; 
Ic cllmat, la topographie. la faune et la flore. lea cultures' 
puis il expose la nomenclature et la ay8t4matique des sols et 
ce qui a 4t6 fait pour I’dtablissement de cartes aKro-g4olo- 
giques; il parle des recherches poursuivies dans les labo- 
ratoires et sur le terrain, des m4thode3 utilisces au cours des 
investigations (analyses chimiques et m4caniques). des ap- 
plications d'engrais, etc. 

Dans quelques chapitres. tiui occupent d’ailleurs plus de 
la moitie du texte. I'auteur traite les diff4rentes cultures en 
relation avec le sol et rappelle les efforts qui ont 4te faits 
pour am41iorer le terrain en vue de cultures d4termin4e8; il 
s’occupe ainsi successivement du riz. du sucre et du tabac 
puis des cultures persistantes: cafe. the. caoutchouc quin- 
quina. cocotier, palmier i huile, agave et manioc; enfin. il 
traite de I'agmlogie des for4t3. Dans les derniers chapitres. 
I'auteur 4tudie I'irrigation et I’frosion dont le role peut etre 
tout parliculi4rement n4faste dans les regions tropicales d 
pluies torrentielles; enfin. les rapports qui existent entre la 
nature du sol d’une part , les maladies des plantes et la sflec- 
tion des v4K4taux de culture d ’autre part, font I'objet d’un 
chapitre fortement document4. 

Un index bibliographiciue qui occupe 106 pages, avec une 
moyenne de 24 titres par page, montre I’importance des 
recherches faites aux Indes N4erlandaise8 dans le donuiine 
de I'agrologie. Tre's ingdnieusement. Tauteur a group4 cette 
bibliographic en trois p4riode8: celle des pr4curseui8 de 1850 
4 1899. puis de 1900 i 1925. enfin la periode moderne de 
1926 a 1940. 

Une partie tr^s irnportantc du livre consigne ce (jui a 4tc 
fait dans le domaine des engrais et surtout des engrais verts 
qui ont 4t4 activement propag48 par les stations experi- 
mentales; c est une des questions les plus importantes de 
agriculture tropicale, puisfiue ces cultures accessoires (en 
g4n4ral les 14Kumineu8es) am4liorent le sol chimiciuement et 
physiquement. combaltent r4rosion et protegent les plantes 
et le sol centre la brOlurc des rayons du soleil. 

Cc remarquable ouvrage est de grande importance pour 
tous ceux qui, par la suite, s’occuperont d'agrologie. non 
eulement dans les contr4e8 tropicales, mais dans tous les 
pays. Au cours de son voyage, I'auteur a pu se documenter 
abondamnient sur un sujet qu’il connait fort bien et qu'il 
expose do fa^;on interessante et instrtictive. 

Il rend hommage ^ tous ceux (jui. aux Indes Ncerlandaises. 
ont travaiI14 d ravancement de I'agrologie et qui ont con- 
tribu4 au progress des cultures: les chefs des laboratoires 
dagrologie du D4partement de rAgriculturc. le personnel 
des stations exp4rimcntale8 pour le sucre, le th4, le tabac, le 
caoutchouc, etc., qui ont mis au point les diverses cultures; 
enfin. les planteurs qui ont apport4 la contribution de leur 
experience pratique. 

Cc livre est 4crit en Hollandais; la presejue totalite des 
ouvrages cit4s dans I'index bibliograpliiciue sont en Hol- 
landais; on pourrait le regretter car cela nuira peui-4tre A la 
diffusion des observations faites, des id4e8 4mises dans ce 
volume; mais cela montre du moins le merveilleux travail 
accompli par les Hollandais en matidre d'agriculture tropi- 
cale. tout ce (lu'ils ont fait dans le domaine de I'agrologie 
comme dans d'autres domaines, grAce A rexcellente organi- 
sation de leurs services agricoles, A I'intelligente collabora- 
tion des laboratoires scientiluiues du D4partement de 
1 Agriculture et des Stations cxp4rimentales avec les liommes 
de la pratique, qui ont port4 les cultures, tant de la tiopula- 
tion indigene que des plantations europ4ennes, A un niveau 
dui peut-4tre n’a 4t4 atteint nulle part ailleurs. (Ch. 
Bernard in Rev. Ini. Ind. Agric.) 


completely cut off from her Overseas Territories, 

^I! P I'u Japanese attack 

on 1 earl Harbor and the subsequent Netherlands 
eclaration of war on Japan, this book gives an 
up-to-date (1939) and objective survey of the 
Netherlands Indies in the 20th century. Its 
title A great ta-sk achieved” is rightly derived 
Irom the prophetic words of Governor-General 
Jan Pietkrszoon Coen: ”A great task can be 
achieved in the Indies.” In spite of its title this 
book IS not a one-sided self-glorification of Dutch 
achievement. It does not show Netherlands 
nationalistic bias. 1 he many contributors do not 
condone nor gloss over the mistakes made in the 
distant and recent past. However, its aim is to 
(^Btchinen and foreigners alike, what Hol- 
land did to bring peace and prosperity to this 
ov'erseas part of the Kingdom. 

In the Indies, backward and advanced stages 
ot human evolution and cultural development 
have persisted, side by side through the ages and 
are still present today. I he beliids and customs 
inherent in primitive society, the survivals of 
Hindu thinking and culture, the predominant 
lorce of Islam and the results of four centuries of 
Western influence and enterprise are still jointly 
inv'oK^ed in a process of sublimation and integra- 
tmn the provisional outcome of which has been 
the Indies of the last decade. It is, therefore, not 
possible to arrive at a proper understanding of 
the modern dev’ehjpment of these territories with- 
out going into a historical discussion of the 
ethnology, anthropidogy, and .sociology, or of the 
racial, linguistic, religious, economic and political 
structures of the present day Indies. It is with 
this historical background in mind that the 
authors have approached their subject. 


1 he book begins with chapters on the ways and means of 
travelling between the motherland and the Indies in past 
and present by J. ('. Moli-ema. Leonhard Huizinga and 
Hans Martin. Starting with the first expedition under 
DE Houtman in 1595 a two and a half years trip out and 
home descriptions are given of the monopolistic period 
of the East Indian Company, and of the opening of free 
traffic in 1816 after the establishment of the Netherlands 
Kingdom. Interesting is the account of iiassenger-life on 
the great sjiiling-ve.ssels which even in 1882 still needed 115 
days for a one way trip. In 1871, shortly after the opening 
of the .Sm‘z Canal, steam navigation was introduced with a 
siiiall ship of 2500 tons. ,\fter the first world war huge lux- 
urious liners of 20,000 tons had reduced the crossing to six- 
teen days, whereas since 1937 there existed a regular air 
service between Amsterdam and Batavia with a schedule of 
three times per week shortening the journey to 5>^ days. 
The authors rightly emphasize the importance of this de- 
velopment for an increased unity and a further strengthen- 
ing of the cultural, social, economic and political ties be- 
tween Holland and the Indies which, as far as distance is 
concerned, virtually have become neighbors. 

In the chapter "From Coen to van Heutz" the gradual 
transformation of the East Indies into the Netherlands In- 
dies is told. The author. Dr. F. VV. Stapel, gives a vivid 
picture of the early days of the Dutch in the Indies. 

It was not lust for conquest which aroused the Dutch. 
Direct trade, excluding the Portuguese middlemen, the wish 
to avoid Portuguese ports because of the Spanish-Dutch 
war and the newly gained knowledge of the sea-routes to the 
Far H^st, were some of the causes of Dutch settlement in 
these islands. The monopolistic United East Indian Com- 


pany was founded in 1602, at the instigation of Johan van 
^ Oldenbarnkveldt. He realized the danger of deadly 

Netherlands Indies in the Twentieth Cen- unffual competition between the Dutch merchants as 

— Published at a time when Holland was ‘^‘jamst the strongly centralized Portuguese colonial trade 

— which was an exclusive prerogative of the Portuguese crown. 

in H groots verricht. — Nederlandsch-Indi^ directors of the company frequently defined its aim as: 

Horn van Heesoingen and 11. “Exclusion of competitors, to buy cheap and to sell dear.” 

“F)l8evier^*Pn ^^***®ver8-Maat8chappij In spite of these purely commercial aims the Company was 

’ ‘ soon forced to exercise its rights of sovereignty which it had 
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received in behalf of the States-General of the Netherlands. 
The continued warfare against Spanish, Portuguese. British 
and French competitors, the establishment and protection 
of its settlements and factories, the necessity of concluding 
treaties and pacts with the native princes and the ever in- 
creasing territorial expansion made this indispensable. 

It is a disputable question whether the history of a nation 
is the history of its leaders or whether these leaders are the 
living exponents of the wishes, spirit and destinies of the 
people. However, it is certain that the Company in its 
early history had the right men in the right places, who 
shaped the destinies of the Indies for ages to come. Dr. 
Stapel makes this clear in his excellent short biographies of 
the great governors-general, in particular of Jan Pieteks- 
200N Coen, the founder of the Dutch East Indies Empire. 
Coen carried on the struggle against the linglish and other 
European competitors, he pacified the scheming Sultan of 
Bantam, he founded Batavia on the ruins of the ancient city 
of Jacatra, he consolidated the monopolistic spice trade, he 
subdued hard-handedly the recalcitrant Bandanese, he or- 
ganized tlie government, administration and justice of the 
conquered territories and gained a lasting foothold for the 
Dutch in the Indies. His able successors, van Diemen, 
Maetsuycker. Sprklman. van Imhofk, MossELand others 
continued what Coen had begun. The author describes the 
"motiernizing of Batavia," the conquest of Malacca, the 
expansion of Dutch rule or inlluencc over various territories 
of the Indies, the recognition of the Company as a ‘‘(Ireat 
Power,” the introduction and cultivation of new agricul- 
tural products, the gradual decline of the Company in the 
18th century owing to the rise to power of the English and 
French colonial empires and tiie personal corruption o 
many of its officials. In particular the section on the trade 
of the Company and the cultivation of new products is il- 
luminating. Apart from the various spices these included 
coffee, tea, sugar, camphor, lac, wax. vegetable dyes, opium 
and precious kinds of wood; moreover the Company traded 
in diamonds, tin, gold, silver and copper; in textiles, silk, and 
even in Ceylonese elephants, horses, saltpeter, Persian 
wines, pearls, perfumes, medicines, precious chinaware and 
ethnographic curiosities. The history of these products 
with their social, economic and political implications makes 
interesting reading. The section on the 1 9th century 
describes the period of the Batavian Republic under the 
leadership of Daendels, who improved government, justice 
and defense; the British interregnum under Raffi.ks; the 
return of the colonies to the Netherlands in 1816; the eco- 
nomic dislocation of that period, the Java-war under Dipo 
Negoro, tlie introduction of the culture system in Java by 
VAN DEN Bosch, the financial advantages of that system for 
the motlierland, the resulting impoverishment of the native 
population, the resistance it aroused in Holland and its grad- 
ual abolishment; the neglect of the Outer Territories; the 
conque.st of .Sarawak by James Brooke in 1841, the gradual 
extension of Dutch authority over the Outer Territories and 
the final pacification of these territories by Governor Gen- 
eral J. B, VAN Heutz, of whom it is rightly said that he 
completed Coen’s work. 

The chapter "The Indies in Asia" by Prbfcssor F. C. 
Gerretson largely supiilements the previous chapter. The 
author observes that from ancient antiquity on the eco- 
nomic position of the Indies in Asia was subordinate to its 
relations with Europe. Situated below the south-east corner 
of the /Vsiatic mainland and separating the Indian Ocean 
from the Pacific it became in ancient times a (passive) 
"rendez-vous" where traders of the Middle- and h'ar East 
met each other. Describing the Chinese settlements, the 
Hindu- Javanese empires (Singasari etc.), the establishment 
of a new Malay center of trade in Malacca, the gradual 
islamization of the coastal regions of .Sumatra and Java, the 
author shows the importance of the spice trade, which in the 
15th century came entirely in the hands of the Arabs, from 
Malacca to Alexandria. The Arabs were succeeded by their 
implacable enemies the Portuguese, who started monoiroliz- 
ing the trade between the Indies and China. The Portu- 
guese were succeeded by the Dutch who shifted the center 
of commercial gravity from Malacca to the Archipelago 
itself. In contrast to general colonial historiography Dr. 
Gerretson maintains that after the expulsion of the English 
the East Indian Company became the first great European 
territorial power in the East, with Batavia as emporium. In 
the course of time Batavia obtained a double function; it be- 
came the center of a limited export of (luxury) products to 
Europe and the center of an unlimited general Asiatic trade. 
This Asiatic trade was iridispensable for obtaining the im- 


port goods to the Indies which the homeland could not de- 
liver. but was particularly carried on "in its own right’’ be- 
cause of the large profits to be gained, Tlie author gives a 
lucid description of the trade between India and China via 
Batavia (opium and tea), and of the advantage of a combi- 
nation of trade monopoly within the Arcliipelago and free 
trade outside the Indies, which lasted till tlie second half of 
the 18th century when the British established their own 
monopolies in India, This development was the undoing of 
the Company. The lesson to be learned was that a colonial 
trade organization which docs not in the first place depend 
on the products of its own territory cannot last. The lesson 
was learned in the 19th century when the center of gravity 
shifted from trade to agriculture, and the Indies became an 
export market for the world. The author concludes with 
the remark that Netherlands rule gave the Indies its place 
in Asia rather than depriving it thereof. 

The chapters "People and Land" and the "Cultural 
Treasures of the Indies" are devoted to the ethnology, 
anthropology, religion, culture and .social conditions of the 
native peoples of the Indies. Referring to the unbroken 
continuity up till present times of the influence of pre-his- 
toric civilization in the Indies. Professor van Vuuren traces 
the development of (/) the prehistoric period, (z) the period 
of antiquity, (j) tlie Middle Ages and (^) the modern period. 
To the first Irelong the migration of the proto-Malays from 
South China and Further India, the gradual sedeiitarization 
and differentiation of these Malays and their cultural forms 
of the middle and later stone and bronze ages, such as irriga- 
tion, rice cultivation, megalithic monuments, stone axes, 
decorative architecture and worship of spirits and ancestors; 
the second period includes the new immigration of the 
aristocratic Coastal-Malays who were navigators and trad- 
ers and superseded the early Malays, and the first trade- 
contacts with China and India; the third compri.ses the in- 
troduction of Hindu civilization, its gradual acculturization 
into indigenous Hindu-Javanese forms, the rise to power of 
the great Hindu-Javanese empires, and the introduction of 
Islam from India; the modern iieriod finally begins with the 
arrival of the Portugucvse who were followed by the Dutch 
and the other Europeans. The author traces the European 
influence on tlie social, economic and religious life of the 
various native groups. 

In view of the r61e which China is certain to play in the 
future development of the Far h^ast as a whole, the section 
on the "Chinese" by Mr. Brujneman deserves special at- 
tention. According to recent estimates there are about one 
and a half million Chinese in the Indies. In contrast to the 
Japanese the Chinese came already in early times to the 
various islands as traders, adventurers and founders of small 
transient independent states. The author gives a picture of 
their important economic position, especially in Java, as 
middlemen and traders, and of the decline of that position 
largely owing to the rise of Japanese commercial influence 
n the 20th century. In the Outer Territories the ( hinese 
immigrants were mostly employed as workers in the mining 
industries. With the mechanization and modernization of 
these industries in addition to the influx of Javanese workers, 
this Chinese immigration came to a standstill. Although 
the Chinese never submerged in native Indonesian society 
and always kept the cultural and economic ties with China 
intact, there is no inclination on their part to return to the 
homeland. They became Indo-Chinese. Mr. Bruineman 
describes their complaints against the Dutch government 
who in the 19th century conducted an unwise Chinese pol- 
icy, and their gradual emancipation which, to a certain ex- 
tent, is a reflex of the events in China itself under Sun Yat 
Sen. This emancipation gave the Indo-Chinese an excellent 
modern educational system which opened opportunities for 
them in the fields of medicine, engineering, law and other 
branches of scientific activity. As such the Chinese became 
serious competitors for the Europeans, whereas they do no 
longer hold their unique commercial position. Mr. Bruine- 
man sees in this development of better education for Chinese 
and Indonesians a gradual elimination of the traditional 
social differences between the Europeans and the various 
native racial groups. 

The chapter " People and Land" concludes with sections 
on the "Indonesian Village" and the "Indian Town" by 
Professor V. E. Korn and Dr. D. de Jongh respectively. 
Professor Korn describes the magic structure of the various 
types of "desa" in the Indies, their social life based on adat 
(customary law), their closed economy, in modern times 
superimposed by the western money-economy, their signifi- 
cance for the government as basic units of native life, the 



489 


Serta Malesiana 


mistakes made by the Dutch government with regard to the 
modern organization of the “desas” and the advantages of 
this organization such as popular education, credit systems 
and a general welfare policy. Describing the origin, history, 
population, traffic, function, government, public services 
and modern development of the towns. Dr, de Jongh ob- 
serves that in our times these towns favorably compare with 
other tropical cities thanks to legislative, hygienic and tech- 
nical measures. They are very well equipped for their tasks 
of governmental, economic and traffic centers, but failed till 
so far as spiritual and cultural centers. 

Although approximately 90% of the native population 
profess the Mohammedan faith and some 2,000,000 are 
Christiana, the primordial magic conceptions of primitive 
religion are still a dominant force in Indonesian life. This is 
clearly expounded by Professor H. Th. Kishkr in his article 
"Paganism and Popular Religion," the first section of the 
chapter "Cultural Treasure.s of the Netherlands Indies." 
The author differentiates between Islam and Christianity 
which he calls the religions of the future for the Netherlands 
Indies, and the native popular religion which he defines as 
a not officially recognized continuous complex of beliefs and 
practices incompatible with the above mentioned religions 
of the people. He mentions, however, the mutual interac- 
tion and the various types of popular religion which are the 
result of that interaction. The popular religions of Ambon 
and Java, show traces of Ambonese Christianity and 
Javanese Mohammedanism. The communion wine which 
becomes a medicine, the words of the Koran which serve as 
a talisman arc striking examples of this. In this manner 
the cultural and ethnological history of the peoide can be 
traced through a study of their religious ft)nn9. Professor 
Kisuer illustrates this by a description of the rcligio-magic 
aspects of native agriculture, house-building, ornamentation 
and religious art; the rites and taboos of fertility, marriage 
and death, etc. He rightly quotes Apriani. who said that 
for the native religion is something which is given with ex- 
istence and belongs to life. 

Professor J. Gonda gives an e.xcellent philological survey 
of the "Diversity of Native Liinguages and Literature.” 
This diversity is extremely complex. On thinly populated 
Celebes alone, e.(‘. twenty-five languages are spoken. The 
author describes the distribution of the many languages over 
the various islands and it appears that this distribution does 
not always correspond with the native habitat of the lan- 
guages. The Buginese reside in the south-west of Celebes, 
but their language is also spoken along the northern coast- 
line of the island. Trade and colonization explain this phe- 
nomenon and this goes for many Indonesian languages, in 
particular Malay, wliicli became tire lingua franca for the 
Indies, the language of Christendom in the "Great Ea.9t" 
and that of Islam elsewhere. Profes-sor Gonda, describing 
the scKial connotations of the use of High and D)W Java- 
nese. illustrates his article with numerous grammatical and 
idiomatic examples showing the petniliarities, similarities 
and relationship of the Indonesian languages, which pre- 
sumably were derived from one common language in pre- 
Christian times, spoken in the coastal regions of Further 
India. Moreover, lie shows the foreign influences of San- 
skrit, Arabian, Persian, Portuguese and Dutcli. A large i>art 
of his article is devoted to the literature of the Indonesians, 
in particular of the Javanese, including the ancient "prov- 
erb” literature, the folk songs, the animal stories, the myth- 
ological tales, the great Hindu epics with their Old and Mid- 
dle Javanese versions, of extreme imixirtance for the wayang 
plays, etc. The author concludes with a description of the 
decline of native literature in the 1 8th century, its revival in 
modern times and the introduction of new forms such as na- 
tive journalism. In particular the work of the Oflke for 
Popular Literature, established by the government in 1908, 
lias been of great educational value. It has been responsible 
for translations of numerous European literary works into 
the native languages, it has spread western knowledge 
among the population. Moreover it stimulated the produc- 
tion of original literature in the native languages. 

The "Cultural Treasures” conclude with articles by Dr. 
Th. P. Galkstin on "Aspects of Native Art” and Pro- 
fessor F. D. K. Bosch on the "Care of Ancient Cultural 
Treasures.” The former presents a good review of the his- 
torical development of native art forms and their integration 
in the religious and social life of the people from pre historic 
times through the Hindu-Javanese and Moslem periods up 
till present times. As such Dr, Gapestin's article supple- 
ments the articles by Professor Gkrrktson, van Vuuren, 
Korn and Fisher, From these articles it becomes clear 


that the many f)eople8 of the islands still exhibit in their cul- 
tures the predominant traits of the civilization which have 
existed in the past. The preservation of the cultural monu- 
ments they have produced is, therefore, of more than aca- 
demic interest. It is essential not only for a knowledge of 
the past, but also of the pre.sent situation. Although a be- 
ginning was made in the 19(h century, it was only in the 20th 
that the government showetl an increased interest in the 
study of Indonesia's antiquities. Dr. Bosm de.scrihes the 
establishment of an archaeological commission in 1901 un- 
der Dr. Brandes who analyzed the problems, devised the 
met hods and laid the foundation for the .siihsequent archae- 
ological investigation; the restoration of the Borohiidur in 
1907 under Tn. van Krp, the creation of the Government 
Archaeological Service under Dr. N. J. Krom in 1913 which 
in the following years has been responsible for the restora- 
tion and reconstruction of the great Hindu-Javane.se momi- 
nients. and the Chinese, Mohammedan and Dutch anti- 
(piities. Its extremely important work has been exemplary 
for other colonial regions. Dr. Boscii rightly observes that 
the .simple fact that the care for old cultural treasures is 
not productive in a sen.se of producing material gains may 
serve to indicate the high ideals which have marked the 
Netherlands overseas administration in the past forty 
year.s. 

The following chapter “(iovernment and Islam" by Pro- 
fessor \V. J. A. Kkrnkamp gives an outline of the Dutch 
Lslaiii policy during the period of the P'ast Indian Company 
and in the 19th and 20th centuries. Although according to 
its statute of 1602 it was the duty of the Company to take 
care of "the progress and propagation of the true Christian 
religion” - - a policy to which it adhered within its settle- 
ments — the Company was primarily concerned with its 
coinmetcial interests and not with the spiritual welfare of 
the native.s. Mainly for (hat reason they were tolerant. 
The author suggests that it might have been better if the 
Company had gradually Christianized the entire population 
even "with force.” In that case there would have been no 
fear of Pan-Islamism, no Holy War, no trouble with hadjis, 
no enslaving of the people by narrow-minded Moslem the- 
ologians, no polygamy, no outcasts, etc. In the subseciuent 
pages Dr. Kernkamp gives a description of the problems 
arising from these ffictors. Islam, besides being a religion is 
also a social system with laws including all kinds of pro- 
visions with regard to the form of government. In this re- 
spect it is peculiar that only in the late 19th century a 
thorough knowledge of Islamic law in all its implications 
was obtained througli the eminent work of C. Ssut'CK 
Ht'R(;RONjE. The Islam-policy of tliis scholar differentiates 
between the dogmatic and eschatological .aspects of the Mo- 
hammedan religicm on the one hand, and its political char- 
acter on the other. The former should at all times be free 
{with certain restrictions as in the case of Mabdi-expccta- 
tions), the latter iiertaining to such matters as the Caliphate, 
Pan-Islamism, and Holy War etc. was to be brouglit under 
control. This policy was accepted by the government and 
carried on till the Japanese invasion. The author concludes 
with a de.scription of the government measures for the pil- 
grimage to Mecca (Hadji), religious jurisdiction and 
penghulu-courts; Moslem religious education and the gov- 
ernment subsidies to schools "with the Koran" and the 
work of the Office for Indonesian Affairs, established in 1 899. 

In the chapter "The Significance of Christianity" Pro- 
fe8.sor H. Kraemer writes on the Protestant Mission and 
Dr. L. van Rijckkvorski., S. J. on the Catholic Mission. 
Describing the basic mission and task of t.hristianity 
bringing spiritual salvation to humanity, Professor Krak- 
mer proceeds with a historical survey of the spread of 
Protestantism in the Indies. .\t present there arc more than 
million Indonesian Protestants very unevenly distrib- 
uted over the various islands. The oldest Christian center 
is Ainboina and the Moluccas which had already been partly 
Christianized by tlie Portuguese before the E. I. Company 
took over in 1605. Even today Ainboina is a reserve depot 
for pioneers and auxiliary forces in the domain of Mission 
and Education. Its autonomous church comprises 200,000 
members. Other important centers are Northern New 
(rtiinea (60.000). tlie Minahassa in Northern Celebes 
(400,000), the Dyak Church in .South-East Borneo (12.000), 
the Batak Christians of Sumatra (400.000), Java (70,000), 
the Timor Archipelago (150,000) etc. Since 1930 most of 
these groups became organized in autonomous churches, 
although incorporated in tlie Indian Cliurch which was 
originally founded as a State Churcli by King William 1 
and at present includes the Church Union of European 
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Protestant Christians and the above menlioned various 
autonomous Indonesian t^hurches. In 193S the most im- 
portant event of separation of Church and State in the 
Indies was effected giving the Indian Church freedom in 
its actions. Professor Kraemkr gives an informative survey 
of the Dutch and foreign missionary stx'ieties active in tiie 
Indies, of the scientifically trained work of the Netherlands 
Bible Society and of the extensive social work of these 
societies. It certainly speaks for the progressive develop- 
ment of the Indonesian Churches that they have increas- 
ingly taken over the tasks of the European missionary soci- 
eties. Dr. Rijckevorsei. gives a survey of the work among 
the Catholic Europeans which began in 1808 and gradually 
grew into a mission among the native population. Ilow suc- 
cessful and intensive this work has been can be gathered 
from the figures the author gives: in 1870 there were 1 1,000 
Indonesian Catholics, in 1900: 26,000 and in 1920: 72,000. 
In 1930 there were 233.000 and in 1939 their number had 
reached the impressive total of 478,000, the majority of 
whom are concentrated in the islands of Flores and Timor. 
Important is the educational and social work of the Catholic 
Mission. Before the Japanese invasion there were 1600 
Catholic schools with more than 142,000 pupils and 4000 
teachers. 

Professor Cerard Brom writes on "Dutch Art and the 
Indies." From his article it appears that during three cen- 
turies of Dutch Indonesian union the Indies hardly exer- 
cised any influence whatsoever on Dutch art. This phe- 
nomenon is certainly indicative of the spirit in which the 
Dutch approached the Indies during that period. Multa- 
Tui.! was really the first who was able to unite "the soul of 
the Indies with the heart of Holland." It was only in the 
20th century, when the Dutch became positively conscious 
of their moral obligations toward the Indonesian people that 
they also became aware of the beauty of these territories. 
Dr. Brom gives an outline of the manner in which this new 
approach affected Holland’s painters and authors and con- 
cludes with the remark that a truly worthy presentation of 
the Indies by them still belongs to the future. 

"Victory over Distance.” on the seas, on land, in the air 
and in the ether is a joint chapter written by Dr. J. C. 
VVestermann. S. a. Reitsma. Hans Martin and A. van 
Dooren. It gives a survey of the extremely important de- 
velopment of the interinsular navigation; road and railroad 
traffic; aviation, and the radio in its various applications 
such as telegraphy, telephony and broadcasting. This chap- 
ter is important because it presents the significance of these 
modern means of communication for the integration of the 
Netherlands Indies into one economic and political unit. 
In this respect it may be mentioned that before the war there 
was a network of roads comprising 69,000 KM, and of rail- 
and tramways comprising 7400 KM; there were 11 airlines 
between the islands, including Australia and numerous radio- 
stations for telegraphy and telephony with main centers in 
Batavia, Macassar and Amboina. In 1939 the Netherlands 
Indies Radio Broadcasting company operated 28 senders 
with continuous programs for both the Dutch and the Indo- 
nesian population. 

The following chapters contain a wealth of information on 
the modern development of the Indies in the fields of tech- 
nological and economic enterprise; growth, care, welfare and 
education of the population; general Dutch policy and ad- 
ministration. politics and religion, jurisdiction and inter- 
national trade. They certainly reflect the spirit of the 
Dutch policy as formulated in 1901; "As a Christian power 
the Netherlands is obligated to permeate the conduct of the 
government in all its aspects with the consciousness that 
it has to fulfil a moral task with regard to the population of 
these territories." These excellent chapters are so compre- 
hensive that they caiyiot be adequately summarized in this 
review. However, the following points will .suffice to show 
their importance. 

In the section "The .Struggle for and against Water" Pro- 
fessor H. C. P. DE Vos writes on irrigation, the alpha and 
omega of all agricultural enterprise in the Indies. Mention- 
ing the insufficiency of the so-called "ladang,"the freshly 
cleared forest lands for the production of food, the transition 
of dry to wet rice-cultivation and the technical problems in- 
volved in that transition, he gives a technical description of 
the modern government control of irrigation, since 1888 or- 
ganized in divisions each comprising hundreds of thousands 
hectares. The problems of cartography, pump-irrigation, 
drainage, equal distribution of water, river control etc. indi- 
cate the difficulties the government had to cope with. How 
important this work is for the ever growing population of 


Java can be seen from the following figures: from 1900 to 
1940 the flooded fields were extended from 2,700,000 HA to 
.3,350,000 HA; the dry fields from 2,900,000 HA to 4.600.000 
HA. In that i)eriod the government spent 270,000,000 
guilders on irrigation, including the installations for elec- 
trical power and drinking waterworks. 

An article by Professor (i. A. Tn. Wever is devoted to the 
great western agricultural enterprises of which there were 
on Java 1200 comprising 600,000 HA and in the Outer Ter- 
ritories combined also 1200 with a total area of 575,000 HA. 
In 1939 they produced million tons of various i)roducts 
with a trade value of 300,000,000 guilders. More than I}.* 
million native workers were employed by them alone. Ac- 
cording to the author approximately 2 billion guilders were 
invested in these enterprises. In 1938 the workers earned 
more than 100 million guilders, being 33% of the total ex- 
port value. Professor Weyer shows convincingly that 
Western agricultural enterprise did not infringe upon native 
agriculture, but rather stimulated it. .Such products as 
coffee, lea, quinine, sisal, coco, oilpaliii, rubber and many 
others were all introduced from foreign tropical regions. 
The author gives a description of the cultivation of these 
products, of the labor problems involved, of the govern- 
mental measures, such as the Agrarian law of 1870. labor 
inspection, medical care, education and hygiene, of the ex- 
I>erimcntal research stations and of the "imi)ort:int social- 
economic function of the great cultivations as an indis- 
pensable complement of the present economic dcveloi)ment 
of the Indies and its itopulation." 

In "The Winning of Underground Treasures" by Dr. T. 
Ildvit;, it is said that in 1938 the total commercial value of 
mineral production amounted to 280 million guilders. In 
the mining industry 3000 employees and more than 60,000 
workers were employed. The products included tin, gold, 
silver, bauxite, manganese, phosphates, sulphur, diamonds, 
coal, mineral oil and gas, asphalt limestone as well as small 
amounts of copper, nickel, platina etc. The author gives a 
lucid exposition of the geological structure of the Indies soil, 
of the location and exploitation of the various products, and 
of the big mining companies and the government share in 
the mining production. In 1938 there were extant 114 
claims for the exploitation of diverse ores, 1 60 for petroleum 
and other bituminous products, 29 for coal, 9 for other min- 
erals and 148 for various building materials. 

The forest service in the Indies has a staff of 4000 people, 
including a chief inspector. 15 inspectors, 116 academically 
trained foresters. 600 officials and tuore than 3000 workers. 
In 1933 this service provided work for 17 million man-days 
per year on Java alone. These figures hardly express the 
extreme importance of the preservation of the Indies woods 
with regard to soil fertility and general agrarian produc- 
tion as described by Professor A. te Wechkl in his arti- 
cle "The Indian Forests." The total wood area comprises 
more than 120 million hectares, of which a great part can 
be converted to native arable land or western agriculture. 
In view of soil erosion, however, this conversion must re- 
main under strict control. The author describes the mis- 
takes made in the past and the governmental measures of 
the 19th and 20th centuries, including reforestation of 
mountain slopes, wood reservations, etc. Reforestation 
in particular influenced the production of irrigation water 
and as such agriculture. The exploitation of Javanese teak- 
wood yielded great results, with netto profits of 5 million 
guilders per year before the conomic depression of 1929. 
Java is far ahead of the Outer Territories, but there also 
much headway has been made. 

In the course of approximately 140 years the Javanese 
population increased from 4 to 44 million people. In the 
chapter devoted to this phenomenon Professor J. H. Boeke 
gives a critical analysis of the causes and resulting problems 
of this development. There are two factors which deter- 
mine the Javanese population problem: on the one hand a 
culturally and economically stagnant and static native 
society with no essential changes in the means of subsistence 
of the population and based on small-farming with food pro- 
duction of the traditional crops (rice etc.) for home-con- 
sumption; on the other hand an annual increase of approxi- 
mately 500,000 with possible impoverishment, undernour- 
ishment and decreasing resistance. Moreover, owing to 
western influence, and the introduction of money economy 
there is a dislocation in the closed community economy of 
the desas. The population is in need of money for taxes and 
those necessaries of life (salt, fish, oil, tobacco etc.) which are 
not produced by the desas. Before the economic depression 
the main sources of income were labor on the western en- 
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terpriscs and the leasing of ground to these enterprises. 
After the depression these sources were largely reduced with 
a resultant danger of increased indebtedness or forced food 
sales. The author discusses the various government meas- 
ures to ease this situation. They include irrigation which in 
Java has reached its limits; the promotion of the cultivation 
of second crops, agricultural Information and education, the 
provision of better sowing seed, the introduction of new vari- 
eties, the use of artificial fertilizers, the cultivation of com- 
mercial crops, industrialization and colonization. These 
measures, however, have all their limitations and are not 
sufficient in themselves to solve the intricate problems. The 
best results arc to be expected from emigration. A most 
efficient organization made an annual colonization of 50,000 
selected settlers in the Outer Territories possible where they 
received the utmost care for their future existence. 

The chapter “Care of the Population" opens with a sec- 
tion on " Native Agriculture ’ ’ by Dr. G. J. Vink. How im- 
portant this is can be gathered from the following figures; it 
feeds virtually the entire 70 million population; it is respon- 
sible for an export surplus of tropical products for the world 
market amounting to one fourth of the total export from 
the Archipelago, In the bad year 19.18 indigenous agricul- 
ture provided 18% of the exported rubber, 95% of coco 
products, 58%, of coffee, 8.1% of capok and 99% of pepper. 
The total value of native export products amounted to 173 
million guilders in that year, an important decrease as com- 
pared with the pre-depression figures. Dr. Vink ably 
describes the character and various types of native agricul- 
ture and the many tasks of government care which are too 
extensive to be mentioned here. This is also the case with 
the excellent article by Mr. Th. A. Krdin on the popular 
credit sy.stcin which the author descrilies as "a support for 
the population to keep its head above water and to help 
those who became entangled in debts. Moreover, it is a val- 
uable instrument for the government and its welfare serv- 
ices to carry into effect various special measures in tlie in- 
terest of general popular welfare.” 1 he author describes the 
establishment of the General Popular Credit Bank (A.V.Ii.) 
in 1934, which controls the various village credit institu- 
tions, its organization and tasks, the gradual growth of na- 
tive cooperative societies since 1927 and the unsolved credit 
problems arising from the. fact that the village still lives 
in a pre-capitalist desa economy while being ensnared 
through his inevitable expenditures in the capitalistic money 
economy with which he is not acquainted. 

The remaining chapters deal with the increasing develop- 
ment of industry in recent years by Mr. Cecile Rothe; sjin- 
itation and nourishment by Professor C. D. dr L.\ni;en; 
social welfare by Mr. J. Tideman and spiritual welfare and 


education by Professor j. H, Bavinck; Incentives for the 
development of the Indies by Professor II. A. Idema; The 
Press in the Indies by Dr. C. W. Wormser; Political and re- 
ligious political movements by Mr. E. GoBf;K; the Central 
and Regional Administrations by Dr. W, II. VAN Hels- 
dincen; the Indian Civil .Service by R. K. A. Ber'I scii; Law 
and Jurisdiction by Professor H. A. Idema; tiie Netherlands 
Indies as purveyor for the worldmarket and as consumer fiy 
Dr. J. DE Waard; the Netherlands Indies in figures by Pro- 
fessor N. G. Tinhekgen and Dr. J. B. D. Derksen and a 
conclusion by Dr. van Hki.sdingen, 

The .struggle against tropical diseases; medical research; 
dietetics and hygiene; social measures with regard to col- 
onization, prostitution, criminality, after-care of prisoners 
and poor-relief; temperance and the fight against opium, 
are some of the factors which give a picture of the intensive 
work for the social welfare of all groups of the population; 
the fight against illiteracy, the introduction of the desa- 
school, the development of the European, Dutch-Indo- 
nesian.and Dutch-Cliincse schools, the various vocational 
schools, the link-schools connecting Dutch and Indonesian 
education, the po.sition of the Taman-Siswo schools and the 
gradual extension of university tuition give a survey of the 
important progress in the educational field; tlic political and 
economic events of the last decades leading up to the pro- 
gressive political emancipation of the Indonesians and other 
Asiatic groups, the establishment of the People’s Council 
(Volksraad), the reorganization and decentralization of the 
government, the introduction of regency and provincial 
councils, the ever e-vpanding share of the Indonesians in the 
administration, the intricate economic problems arising from 
the economic depression of 1930 and their solution, were 
conducive to a growing autonomy for the Netherlands Indies. 

It speaks for the spirit of the Dutch that they 
were alile to produce tliis admirable book under 
the strenuous conditions of the Na/i occupation. 
In December 1942 Queen Wilhki.mina an- 
nounced the plans for the creation of a Common- 
wealth of the Netherlands, Indonesia, Surinam 
and C'ura^ao “on the solid foundation of complete 
(lartnership, which will mean the consummation 
of all that has been developed in the pa.st.’’ That 
these plans are truly the consummation and cul- 
mination of a long period of development finds a 
strikiri}^ proof in “A Ctreat lask Achieved. (D, 
Friedman, NidhorlaiuLs Information Bureau, 
New York Fity.) 






















